
� ���������
	���
�������� � ������	���� �����������������

���! #"��$"�%'&)(�&�*,+.-/+102*,+30.45-/67-/89-/6;:<*,02*>=?&A@�BDC#�FE5GHEJIKC/LNM

OQPSR =?=?&/%JG2TA&UI'G2C/�VC/LXWY&)I'&$Z

O\[ %J"�WFGHBDI'GHC#�]Z

O\^ "DB�GHE5G2C/�_=V&/`aGH�F FZ

Ocb �FEJde"�%JG2�F ?&fE5g9"�BDGHhYB�i R "�EjI'G2C/�kC/LXG2�lI5"�%5"DEJI�Z

mn"K=?&A@poSG2",dQ&qEjIr&)I5G2EJI5G2B�&/(F&/�F&/(H@SE5GHE�&/E�&)IJI'"�=�g$I5G2�F sI5CqE5"�gF&/%'&)I5"tI'uF"s*,0wv/89-/6xG2��I5uF"�WY&)Ir&sLy%JC#=
I5uF"z8|{U02*<},Z

~tuF"z&/BDB�C#=�gY&/�l@SG2�$ _uY&/�FWFC R IqC/L�WY&)I'&/E5",I'Eq #Gwo#"DEsI'uF%J"�"f",�$&/=�gF(H"�EsC/L�I�@Sg9"�E�C/L�WY&)I'&VI'uY&UIsd�"
=?&A@��9"�GH�lI'"�%J"�EjI'"�WkG2�]Z

���J� � �]�F�s���q�\���!�$�q���������N���J�s���q���F�

�_�$�<�F���l�� 
¡ R =��¢"D%tC/L7B�%5&/Br`aE£GH�
&pI'"�EjIKE5GHI R &)I5G2C#�]Z7m¤"�&/EJE R =�"sI'uF&)ItI'uF"q�9"A&)=?Et&)%5"�¥¦E5G2=�G2(2&/%�§S&/�$W
I5uY&)I

I5uF"k"¨�©g¢"D%5G2=�"��lI'&/(tB�C#�$WFGHI5G2C#�FE�de"�%J"kh$�©"DWQ�l@ªI'uF"!",�©g9"�%5GH=?"D�lI'"�%?&/Ez= R Bru\&/E�g¢C#EJE5GH�F(2")Z\«�o#"D�
&/(H(2C<d�G2�$ sLyC#%�I5uFG2E�de"¬E5"D"£I5uY&)I�I'uF"K� R =��9"�%�C)L]B�%5&/Br`aE>C#�FEJ"�%jo#"�W_GH�?"�&/Bru��9"A&/=­o)&/%JG2"�E�Ly%JC#=­�¢"�&/=
I5Cs�¢"�&/=!ZX~tuF"tg$%5CSB�"�EJE5"DE�d�uFG2Bruf(H"A&/WpI5C¬I'u$"> #"��$"�%'&UI'G2C/��C/LYI'u$">B�%5&/Br`aE�&/%5"eB�C#=�gF(2"¨�¢Z�~tuFGHE�=?"�&/�FE
I5uY&)Itde"®B�&/�F�FC/IKgF%J"�WFGHBDI�"¨�F&)BDI'(w@�I'u$"�� R =p�¢"D%KC)L�BD%'&/Br`aE�d�"�d�G2(H(|C#�FEJ"�%jo#"pGH�
&��$"Dd¯�9"A&)=kZ
mn"��F"�"DW!I5C�hY�$W°&fE5GH=?g$(2"�±V{�²S},6aI'CzWF"DE5B�%JG2�9"qI'uF"qo)&/%5G2&/�FGH(2GHI�@fI5uY&)I�de"�EJ"�")Z
~tuFGHEtd�G2(2(|&/(2(HC<d R E�I5C�&/�FEJde"�%Ki R "�EjI'GHC#�FEKC/L�GH�lI'"�%J"�EjI£E R Bru�&)E�M

O m³uF&)I�G2EqI'u$"�g$%5C#�Y&)�FG2(HGHI�@!I'uY&)I�´
C#%q=�C#%5"fBD%'&/Br`aE�d�G2(2(�&/gFg9"A&/%�GH�n&_EJG2=�G2(µ&)%¬�9"A&/= R �FWF"�%
EJG2=�G2(2&/%e"¨�©g¢"D%5G2=�"��lI'&/(¶B�C#�$WFGHI5G2C#�FEt·

¸K"�%5"®I'uF"�� R =p�¢"D%¬C/L�BD%'&/Br`aEqG2E¬&/��"¨�F&)=?gF(H"pC/L�&�²/02*<4,¹r},+�}p¹5-/89²S{U±»ºU-/¹¨01-l¼�62}�½!GwI¬B�&/��C#�F(w@!I'&/`/"
C#�$"�C)L�&fB�C R �lIr&/�F(H"�� R =��¢"D%�C/LXo)&/( R "�EDZ
¾ I'u$"�%�",�$&/=�gF(2"DEtC/LXWFG2EJB�%5",I'"�%'&)�FWFC#=¿o)&/%JGµ&/�$(2"�E�G2�FBD( R WF")M

O ~tu$"�I5C#E5E�C/L�&zB�C#GH�
d�u$"�%5"�I'u$"�C R I'BDC#=?"qGHE�¸£"�&/W�À)~X&/G2(3Z

O ¡KCzC/L�W$"DLy"�B,I'Gwo#"�GHI'"D=?E>LyC R �FW_d�uF"��nÁ<ÂfB�C#=�g9C#�F"��lI5E£&)%5"�E5"D(2"�B,I'"DW°&/�$W!I5"�EJI5"�W]Z

Ã &/�
de"�E R =�=V&/%JG2TD"qWY&)Ir&)E5"DI�Á�G2�!&f=�C#%5"qGH�$LyC#%5=?&)I5GHo#"£=V&)�F�F"�%£·

Ä



Å¶Æx�SÇ]È7�SÉ7Ê/ËQÌe�FÍ�Îy��Ï

¡ R =��9"�%�C/LXB�%'&)Br`SE Ð�%J"�i R "D�FBD@ [ %JC#g9C#%JI5G2C#�
Â ÁAÑ Â©Z¦ÑlÒ#Ó
Á Á<Â Â©ZÔ´#´/´
Ä Ñ Â©ZHÁ<´/´
´ Ä Â©ZÔÂ#Ò#Ó
Õ ´ Â Â$ZÔÂ
~XC)Ir&/( ´#Â Á#ZÔÂ

¡KC/I'"KI'uY&)I�de"suY&Ao#"q(HC#EJI�I'uF"£C#%5W$"�%5GH�F pC)L]I'uF"¬WY&)Ir&s½zI'u$G2E�=V&A@��¢"£%5"D(2"Do)&/�lI�GHL|de"s"¨�$g9"�B,I�&®I5%5"��$W
d�GwI'u_I'GH=?")Z

P CFÖ�%5"DLy"D%5%JG2�F ×I'CnI5uF"!i R "�EJI5G2C#�\C/LqG2�lI5"�%5"DEJIVWF"�EJB�%5GH�¢"DWØ&/�9C<o#"/Ö>I5uF"ª{/¼,*<},¹,º/}5²
gF%5C/g¢C#%jI'GHC#�cC)L
´!C#%p=�C#%5"�B�%5&/Br`aE�G2E®Â$Z¦Â#ÒlÓ©Z
~tuFGHEpGHE�&/�³}r*,+30Ù±�-/+�}�C/L>I5uF"k¥ÚI'% R "/§7gF%5C/�Y&/�FGH(2GHI�@/Z�m¤"?"��loSG2E5&/ #"_&/�
GH�$hY�FGwI'"�� R =��9"�%�C/Le�9"A&/=�E R �FWF"D%�EJG2=�G2(2&/%KI5"�EjI®BDC#�FWFGwI'GHC#�FE£½kI'uFGHE�G2EsI'u$"fÛY{rÛ9ÜS6w-/+10.{U8YZpm¤"zuY&Ao/"
C#�©Ir&/GH�F"�W®&q*�-/±¬Û962}]C/LFEJG2TD"�´#ÂtLy%5C/=¯I'uFGHE7g9C#g R (µ&)I5G2C#�]Z¶mn"�&)%5"�%5"�&/(2(w@qG2�lI'"D%5"DEJI'"DW�G2��I'u$"eg9C#g R (2&)I'GHC#�
gF%JC#�Y&/�$G2(2GwI�@�C/L�´zC#%t #%J"A&)I5"�%�B�%5&/Br`aE�Z

mn"®&)%5"�G2�lI'"D%5"DEJI'"DWkGH�_hY�FWFGH�F fI'uFC#EJ"®EJGHI R &)I'GHC#�FE>GH�_d�uFG2Bru
d�"�BA&)�
hF�FW×¥¦ #CSC©W|§F"�EjI'G2=?&)I5"�E�Z

´



Å¶Æx�SÇ]È7�SÉ7Ê/ËQÝ7Þy�Fß�ÆU�Fà ájÍX�FÆVÊ)â��FÆ<�/ã
b Ly%J"�i R "��$BD@zWFG2&/ #%'&)=äg$%5C<oSG2WF"DE�&s #%'&/g$uFG2B�&/(©%J"�gF%J"�EJ"��lIr&)I5G2C#�zC/L�I5uF"tWY&)I'&$Z��åL�de"tgF(2C/I�I'uF">g$%5C)æ

g9C#%JI5G2C#�$E�&/ #&/G2�FEjI�� R =p�¢"D%>C/L�B�%5&/Br`aE>I'uF"D��d�"¬uY&Ao#"�&/�n}r*,+10Ù±�-/+�}�C/L¶I'uF"£gF%5C/�Y&/�FGH(2GHI�@zW$G2EJI5%5GH� R I'GHC#�
Ly%JC#=�d�uFGHBru!I5uF"�WY&)I'&zuF&<o/"®�9"�"D�° #"D�F"�%5&)I'"DW]Z

number of cracks

fre
qu

en
cy

0 1 2 3

0

2

4

6

8

10

12

14

Ð�G2 R %5"fÁ#M�ÐY%J"�i R "��$BD@
WFG2&/ #%'&)=�LyC#%tWY&UIr&/EJ"DI�Á

�_�$�<�F���l�_ç
«�&/Bru�g¢"D%5B�"D�lIr&/ #"�GHE�&s%5"�&/(2GHTA&)I5G2C#�®C/L�d�uY&)I�G2E�`a�FC<d��?&/E�&?4r{U8Y+10Ù8YÜ�{UÜl*�¹J-/89²S{U±èºU-/¹¨01-l¼�62},Z ¾ �F"

-U*r*,ÜS±¬Û9+30.{U8�de"£=?&A@f=V&)`/"�G2E�I'uF&)I�I'uF"D%5"KG2E��FC�I'%J"��FW�d�GHI'ufI5G2=�"/Z�~tu$"£g9"�%JB�"��lI'&/ #"�EeBruY&/�F /"KLy%JC#=
WY&A@
I'C?WY&A@°GH��&zd>&A@!d�uFG2Bru°de"pB�&/�F�FC)IsgF%J"�WFGHBDIK½
&/ l&/GH�!de"��F"D"�W�I5C?hY�FW�&k±V{�²S},6$LyC#%�I'u$"�&/EJu
g9"�%JB�"��lI'&/ #"/Z�ÐYC#%�",�$&/=�gF(H"/Öld�"£=V&A@�&/EJE R =�"�I'uY&)I�I'u$"¬g9"�%5BD"��lIr&) #"�E�&/%5"KG2�? #"��F"D%'&/(�BD(2C#EJ"KI5CpE5C/=?"
o)&/( R "fé�Ö7� R I�I'uF"D%5"�G2E�E5C/=?" R �Fg$%5"�W$G2BDI'&/�F(H"zo)&/%JGµ&/�$G2(2GwI�@�&)�¢C R IqI'uFGHE�o)&/( R "fd�uFG2BrungF%5CSW R BD"�E�I'uF"
WY&A@læåI5C)æ�WF&<@qo)&/( R "�EDZ�~tuF"�d>&A@�E R Bru�o/&)%5Gµ&)�FG2(HGHI�@£G2E�WF"�EJB�%JG2�9"�W�GHE7oSGµ&K&�Û9¹'{/¼r-l¼�0Ù6;0Ù+1:�²/02*,+1¹,01¼�ÜS+10.{U8YZ�ÐYC#%
"¨�F&)=?gF(H"/Ö#de"�=V&A@z&/EJE R =�">I'uF&)I�I'uF"�WY&A@læåI5C)æ�WY&A@pg¢"D%5B�"D�lIr&/ #"DEeB�&/���¢"�=�C©WF"D(2(H"�W��l@z&�gF%5C/�Y&/�FGH(2GHI�@
WFGHEJI5%5G2� R I'GHC#�Vd�uFGHBru°G2E¬*,:U±f±V},+1¹,0.4>&/�9C R I�é�Z�mn"qI'uF"D�k=?&A@�d�G2EJu_I'Cz"�EjI'G2=?&)I5"sI'uF"qo)&/( R "qC/L�é�Z

Ñ



ê R "�EjI'GHC#�FE�C/LXG2�lI'"D%5"�EjIKuF"�%J"®=?&A@�G2�$B�( R WF"/M

O m³uF&)I�G2EtC R %K�9"�EjIK R "�EJE�ëyC#%t"�EjI'GH=V&)I5"<ì�C/L7I'u$"®&Ao/"�%'&) #"�g¢"D%5B�"D�lIr&/ #"®&/EJukBDC#�lI'"��lIs·

O ��EtI5uF"�&<o/"�%5&/ #"�g¢"D%5BD"��lIr&/ /"p&/EJukBDC#�lI'"D�aI£"�i R &)(]I'C!ÁxÓz·

O m³uF&)I�E5C#%jIKC/L�EJgF%5"�&/Wk&/%5C R �FW!I5uF"�&Ao#"�%5&/ #"�o)&/( R "sdeC R (HW_d�"�",�©g9"�BDIs·

mn"�BA&/�ØE R =�=V&/%JG2TD"kI'u$"�WY&)I'&¤=?C/%5"�GH�$LyC#%5=?&)I5GHo#"D(H@ R E5G2�$ ª&cíS02*,+N{5v/¹J-/±fZ b uFG2EjI'C# #%5&/= G2E
EJG2=�gF(H@�&p /%5C R g$G2�F �C)L¶I'uF"sWF&)Ir&�GH�aI5Cf&p� R =��9"�%�C/L��¢CA�©"�E�&)�FW_G2E�&/�¤}r*,+30Ù±�-/+�}�C/L¶I5uF"qgF%5C/�Y&/�FGH(2GHI�@
WFGHEJI5%5G2� R I'GHC#�_Ly%5C#=îd�uFGHBru°I'uF"®WY&)I'&V&/%JG2E5")Z�~tuFG2E¬&/(2(HCxd�E R E£I'C R �FWF"�%JEJI'&/�FW�I'u$"®o)&/%5G2&/�FGH(2GHI�@?=�C#%5"
"�&/E5GH(H@¬½qLyC/%�",�$&/=�gF(H"�&/%J"eI5uF"�WY&UIr&£Ej@S=?=�"DI5%5G2B�C#%XE5`/",d�"DW�· b %5"eI5uF"�%J"t&/�l@�C R I5(H@SG2�F �ë1C#%7",�SI5%5"�=�"<ì
C#�$E5"�%jo)&)I'GHC#�FEr·

10 12 14 16 18 20 22

0
5

10
15

20

% ash x

de
ns

ity

-3 -2 -1 0 1 2 3

0.
0

0.
1

0.
2

0.
3

0.
4

ï



����ð ñ£�q�������Fò»�S�$���F�j�a�Y�Nó¶�

b �a@ci R &/�lI'GwI�@cd�u$G2BruQGHEVBA&)(2B R (µ&)I5"�WcLy%JC#=ôI'uF"°WY&)Ir&×G2E?`S�$Cxd��³&)E_&õ*,+.-/+302*,+10.4,Z P I'&)I'GHEJI5G2B�E�BA&)�
�9" R E5"�W×I'C!E R =�=?&/%5GHT�"�&! /GHo#"D�¤WY&UIr&/EJ"DIAZ_ökC#EJI®E5GH=?g$(2"fEJI'&)I'GHEJI5G2B�E�&/%J"z=?"�&/E R %J"�E®C/L>"DGHI'u$"�%qI'uF"
62{<45-/+10.{U8?C/%>I'uF"�*�Û9¹'}5-l²�C)LXI5uF"�WY&)Ir&©Z

P©R g$g¢C#EJ"¬I'uF&)I>÷k=?"�&/E R %J"�=�"��lI'E�uY&Ao#"q�9"�"���I'&/`/"D�_C#�VI5uF"¬%5&/�FWFC#=­o)&/%JGµ&/�F(H" R �FWF"�%�B�C#�FEJG2WF"D%jæ
&)I5G2C#�×ëy"� �� R =��9"�%�C/LXB�%'&)Br`SEDÖ�g¢"D%5B�"D�lIr&/ #"®&/EJu]ÖY�F%5"�&/`aG2�F zEjI'%5"DE5E'ì,Z

^ "��$C/I'"fI'u$"�E5"�=�"A&/E R %5"D=?"D�aI5E��a@�ø]ù,úJø�ûAúAüAüAüDú5øYý©Z P C!ø]ù¬G2EqI'u$"zhF%5EJI�C#�$E5"�%jo)&)I'GHC#�]Ö]ø�ûpGHEsI'uF"
EJ"�B�C/�FW°C#�$E5"�%jo)&)I'GHC#�]ÖF",I'B/Z
�_�lþ�É7ÞÙ�xÞ1ÿ9É�M�I'u$"f*�-/±¬Û962}q±V}5-/8°ëyC#%�E'&/=�gF(H"s",�©g9"�BDI5"�W°o)&/( R "<ì�C)LXI5uF"�C#�FE5"D%Jo)&)I5G2C#�FEtGHEt #GHo/"��!�l@¢M

ø�� ø]ù��ªø�û��³üHüwü�� øYý
÷ ��� ý� 	 ù ø �÷ ü ëjÁxì

ÐYC#%tWY&)I'&/E5",I�Á�de"�uY&Ao#"

ø]ù
�äÁ#ú5ø�û�� Â$ú
�����Dú5ø������ Â &/�FW �ø�� Ä Ñ
´#Â � Â©ü��$ü ë Ä ì

ÐYC#%tWY&)I'&/E5",I Ä de"�uY&Ao#"

ø]ù��äÁAÒ$ü ÓSú5ø�û��äÁxÓ©ü¦´$ú
�����,ú5ø]ù������äÁ��$ü¦Â &)�FW ø�� ÁxÓ©üwÁ<´��©ü
�_�lþ�É7ÞÙ�xÞ1ÿ9É�M7I5uF"s*�-/±¬Û962}K±V}5²/01-/8�C/L¶&�E'&/=�gF(H"tC/L|÷
=�"A&/E R %5"D=?"D�lI'E�G2E�I'uF"�=�G2WFW$(2">� R =��9"�%�d�uF"D�
I5uF"�=?"�&/E R %J"�=�"��lI'EK&/%J"�&/%5%5&/�F #"DW!GH�!&/E5BD"��FWFGH�F �C#%5WF"D%�Z
�åLX÷ G2EtCSWFW!I5uF"��
I'u$"�E5&/=�gF(2"s=�"�W$Gµ&/�
G2Et /GHo#"D�k�l@_=�"A&)E R %J"�=�"��lI�ø�� ý
�¢ù��! åû Z
�åLX÷ G2Et"Do/"��!I'uF"D�kI'u$"�E5&/=�gF(2"s=�"�W$Gµ&/�
G2Et /GHo#"D�
�a@nëÙø � ý
 åû"��� ø � ý� åû"�#�¢ù'ì%$ Ä Z
ÐYC#%sWF&)Ir&/EJ"DIzÁ�de"zuY&Ao#"�I'u$"�o/&)( R "fÂ_CSB�B R %5%JG2�F �ÁAÑ�I5G2=�"�E¬&/�FW�I'uF"�o)&/( R "�ÁzCSB�B R %5%5GH�F �Á<ÂVI5G2=�"�E
&/�$WkEJC�I5uF"®=�"�W$Gµ&/�
G2EtI5uF"qo/&)( R "zÁs½VLyC/%KWF&)Ir&zC/L7I'uF"DE5"®I�@Sg9"�I5uF"�E'&/=�gF(H"�=�"�W$Gµ&/�
G2Et�$C/IKE R Bru�&
 #CSCSW_E R =�=V&)%J@�C)L�&_¥¦I�@SgFGHBA&/(3§$o)&/( R "qC/LXI5uF"�WY&)I'&$Z

ÐYC#%sWY&UIr&/EJ"DI Ä I'u$"fE'&/=�gF(2"®=?"DWFGµ&)��G2Es /GHo#"D� �a@kI'uF"fE5&/=�gF(2"f&Ao/"�%'&) #"fC/L�I'uF" ï Â)I'u &/�$W ï ÁAEJI
C#�$E5"�%jo)&)I'GHC#�FE�Z����
I'u$G2EtBA&)E5"/Ö��9C/I'u
C/L7I'u$"�E5"�o)&/( R "�EK&/%5"fÁ<Ó©Z Ä &/�$WkEJC�I5uF"�=?"DWFGµ&/�_GHEqÁxÓ©Z Ä &/(2EJCFZ

m³uF"D� I'uF"?WFG2EjI'%5GH� R I5G2C#��Ly%5C/= d�u$G2Bru¤I5uF"VWY&UIr&kuF&/E�&/%JG2EJ"�� GHEzíY}5-/º<0Ù6;:
*'&l})(�}5²°ëyI5uY&)IpG2E�ÖX�FC/I
Ej@©=�=�"DI'%JG2BAì�I'uF"D�kI5uF"�=?"DWFGµ&/�_=?&A@��9"qI'uFC R  #ulI£C)L�&/Eq¥Ô&f=?C#%J"sI�@SgFG2B�&/(]o)&/( R ")§HZ

Ò



*,+]�Yà.-XÎ1�/�"�&/%5(w@�"A&)%5�FGH�F #EtC/LX=V&UI'uFE� #%5&/W R &)I5"�E�ëyG2�_I'uFC R E'&/�$WFE£C)L�g9C R �FW$Erì,M
Á<Ò_Á�� Ä#ÄzÄ Â_ÁxÓ Ä Â Ä Á ï �

ÐYC#%qI'u$"�E5"VWY&)Ir&_I'u$"VE'&)=?gF(H"z=?"�&/�¤GHE Ä Ñ!I'uFC R E'&/�$W¤g9C R �FWFEDÖ�d�uFGH(2EJI�I5uF"VE5&/=?g$(2"z=?"DWFGµ&)�nGHE Ä Â
I5uFC R E5&/�FW!g¢C R �FWFE�Z�¸K"��FBD"�I5uF"�(µ&)IJI'"�%tGHE�&f=?C#%J"q%5"DgF%5"DE5"��lI'&)I'Gwo#"�o/&)( R ")Z
�_�lþ�É7ÞÙ�xÞ1ÿ9É�M�I'u$"f*�-/±¬Û962}q±V{�²S}�GHEtI'uY&)Ito)&/( R "qC/L7ø°d�uFGHBrukCSB�B R %5Etd�GwI'u
I'uF"� #%J"A&)I5"�EJI�Ly%J"�i R "��$BD@#Z
ÐYC#%tWY&UIr&/EJ"DI�ÁqI'uF"�E'&)=?gF(H"q=?CSWF"sGHE>I'uF"qo)&/( R "�Â$Z

*,+]�Yà.-XÎ1�
ÐYC#%>I5uF"q@#"A&)%5(H@V"A&/%J�FG2�$ #E�WY&)Ir&�I5uF"�E'&/=�gF(2"q=�CSWF"qG2E Ä Â©Z

b (H(]C/LXI'uF"DE5"�E'&/=�gF(2"qi R &)�aI5GHI5G2"�E>de"�uY&Ao#"�WF"DhY�$"�W�&/%J"�}r*,+30Ù±�-/+�}r*>C)LXI5uF"�B�C#%J%5"�EJg¢C/�FWFG2�$ ?g9C#g©æ
R (2&)I'GHC#��BruY&)%'&/B,I'"�%JG2EjI'G2BDE�Z

¡£C)I'">I'uF&)I�LyC#%�&qEJ@S=�=?",I'%JG2B>gF%JC#�Y&/�$G2(2GwI�@�WFG2EjI'%5GH� R I5G2C#�]ÖUI'uF"�=�"A&/�|Ö#I'uF"t=�"�WFG2&/�z&/�FWfI5uF"t=?CSWF"
&/%J"sI'uF"�E5&/=?")Z

b Eed�"D(2(]&)Et&p=�"A&/E R %5"sC)L¶I'uF"q(HC©B�&)I'GHC#��de"q=�G2 #ulI�&/(2EJC®d�&/�lIK&p=?"�&/E R %5"sC/L¶I5uF"sEJgF%5"�&/W
C/L¶I'uF"
WFGHEJI5%5G2� R I'GHC#�]Z
�_�lþ�É7ÞÙ�xÞ1ÿ9É�M�I'u$"f*�-/±¬Û962}qºU-/¹,01-/8|4r}�0 û G2Et #Gwo#"��!�l@

0 û � Á
÷�1ØÁ ý2 � 	 ù ëyø � 1 ø|ì û ü

�åI�GHEK"�&/E5GH"�%>I5C R E5"�I'uF"qLyC#%J= R (µ&©M 0 û � Á
÷�1ØÁ 3 ý2� 	 ù ø û� 1ª÷ ø û54 ü

~tuF"V*�-/±¬Û962}�*,+.-/89²l-/¹J²°²S},º<01-/+10.{U8�0zGHE¬ #Gwo#"D���a@kI'uF"pE5i R &/%J"f%5CSC/IsC/L�I5uF"�E'&)=?gF(H"®o)&/%JGµ&/�FBD"/Zq~tuF"
EjIr&/�FWF&/%5W³WF",o©G2&)I'GHC#�QGHE�=?C/%5"�"�&/EJ@cI'CªG2�lI5"�%5g$%5"DI!&)E�GHI_GHE�C#�QI5uF"�E'&/=�"�EJBA&/(H"�&/E�I'u$"�C#%5GH #G2�Y&)(
=�"A&/E R %5"D=?"D�lI'E�Z

b E®&
=?"�&/E R %J"?C)L>E5g$%5"A&)W¤GHI�GHEq=?C#EjI®&/gFgF%JC#gF%5G2&)I'"fI5C!I5uFG2�F`�&/�¢C R I�I'uF"�EJI'&/�FWY&/%JW¤WF",oSGµ&)I5G2C#�
LyC#%�&fEj@©=�=�"DI'%JG2BqWFGHEJI5%5G2� R I'GHC#�×ë1E R Bru°&)E�I5uF"��FC#%J=V&/(µì,Z

Ó



�_�$�<�F���l��6�78¶"DI£I'uF"�=�"A&)E R %J"�=�"��lI'E¬LyC/%£=?&)I'"D%5G2&/(�Á��9"pWF"D�FC/I'"DW��l@kø]ù,Ö�ø�û<Ö�ZDZ�Z�Ö9ø]ù��xÖ|&/�$W°I'uF"p=?"�&/E R %J",æ
=�"��lI'E�LyC#%�=V&UI'"�%JGµ&/( Ä �9"£WF"D�FC/I5"�W��l@:9Sù¨Ö;9/û�Ö¢ZDZ�Z�Ö<9Sù��AZ�~tu$"¬E'&)=?gF(H"�=?"�&/��&/�$WVE'&)=?gF(H"�EJIr&)�FWY&/%JW
WF",oSGµ&)I5G2C#�
&/%J"� #GHo/"��!�a@9M

ö°&)I'"D%5G2&/(�Á

ø�� Ä Â�=©üÔÂ?>A@?BYúC0ED,� Ä#Ä ü Ä Ò?>A@?B
ö°&)I'"D%5G2&/( Ä9F� Ä#Ä Ó©ü ÓG>A@?BYúC0EHI� Ä ÑFü ï Ñ?>A@?B

�åL�d�"�&/EJE R =�"fI'uY&UIqI'uF"z=�"A&/E R %5"D=?"D�aI5E�&/%5GHE5"�Ly%5C/= E5"DgY&/%5&)I'"�g¢C/g R (µ&UI'G2C/�FE£d�GwI'u =?"�&/�FE�éJD�&/�$W
éJHUÖ�I5uF"�� de"_=V&A@n�¢"VG2�lI'"D%5"�EjI'"DWõGH�¤I'u$"_ua@Sg9C/I'u$"�E5GHEféJDK�»éLH)Z ^ C�I5uF"�EJ"_E'&/=�gF(H"?o)&/( R "�E� #Gwo#"
",o©GHWF"��$B�"�LyC#%tC#%�&/ l&)G2�FEjItI'uFGHEtua@Sg9C/I'u$"�E5GHE£·

�



M N ���:O��PO��
QA�D�JR
b Esd�"�E'&AdèGH� P "�B,I'GHC#� Ázde"�&/%5"f%J"�i R GH%5"�W I'C_g$%5C#g9C#E5"zgF%JC#�Y&/�$G2(2GHEJI5G2B�=?CSWF"�(HE¬LyC#%qWY&UIr&$Z®���×I5uFG2E
BruY&)g$I'"D%pd�"?d�G2(2(�(HC©C/` &)I®I5uF"VI5uF"�C#%j@×C/L�gF%5C/�Y&/�FGH(2GHI�@/Z [ %5C#�Y&)�FG2(HGHI'GH"�E�&/%J"VWF",hY�F"DW R g¢C/� "Do/"��lI'EDÖ
&/�$W°E5C?d�"phF%5EJI£(2CSC#`
&)I£E5",I¬I5uF"�C#%j@k&/�FW�WF"DE5BD%5G2�9"®o)&/%JG2C R EKC/g¢"D%'&)I5G2C#�FE�I'uF&)I¬B�&/���9"pB�&/%5%JG2"�WkC R I
C#�
",o#"��lI5E�Z

ð>�J� ñK�]�c�F�s���e�Fò

ç�71 S73  Ìpâ������YàT-�Îy���E-7�YÊ#�
~tuF"pB�C#(H(2"�B,I'GHC#�°C/L�&)(2(�g¢C/E5E5GH�F(2"®C R I5B�C#=�"�EsC)L�&/��",�©g9"�%JG2=�"��lIqG2E£BA&/(H(2"DWkI'u$"?*�-/±¬Û962}�*�Û$-S4r}KC/L�I'uF"
"¨�$g9"�%JG2=�"��lIAZ�mn"qd�G2(H(]WF"��$C/I'"qI'u$"�E5&/=�gF(2"qEJgY&/B�"��l@KU>Z*,+]�Yà.-XÎ1�S�/Ï

^ &)I'&/E5",I�Á#MVU.�XWUÂ$ú�Á#ú Ä úAüwüwü#Yaü
^ &)I'&/E5",I Ä MVU.�XW<ø°MlÂ[ZQø\Z Á<Â#Â<Yaü
~7C#E5EKC/L�&zBDC#G2�|M�U.�XW^]!ú%_GYaü`�C#(2(¢C/L�&zE5G �aæ�E5GHWF"�W
WFGH"/M�Ua�bWaÁ#ú Ä ú'´$ú'ÑFú ï úrÒ<Yaü

ç�71 S72ç c��SÎy�$�xÞyÿ9ÉX��ÿ�dK���l�?�<â7�aÿ�Æ<Ë
~tuF"VEJIr&UI'"�=�"��lI®I'uY&)I�&kg9C#E5EJG2�F(H"VC R I'B�C/=?"�C/LK&/�n",�©g¢"D%5GH=?"D�aIe0VG2E�&!=?"D=��9"�%pC)L P G2E®WF"��$C/I'"DW
Ej@©=p�¢C#(HG2B�&/(2(w@?�l@�I5uF"�%5"D(µ&)I5G2C#�f0GghU>Z

m³uF"D�V&/�z"¨�$g9"�%JG2=�"��lI�uY&/E��9"�"D�?g9"�%jLyC#%5=�"�Wz&)�FWfd�"�E'&A@�I5uY&)I�EJC#=?"�},º/},8Y+FuY&/E�CSB�B R %5%J"�WzI'uF"D�
I5uFG2E�G2E�E5u$C#%JI5uY&/�FW�LyC#%�E'&A@SG2�F �I'uY&)I�I'u$"£C R I'B�C/=?"�C/L]I5uF"K",�©g¢"D%5GH=?"D�aIeE'&UI'G2EjhY"�W?B�"D%JIr&)G2�VBDC#�FWFGwI'GHC#�FE
d�uFGHBruØE5g9"�BDGHhY"DWQI'uY&)I�"Do#"D�lIAZ b �l@Q",o#"D�aI!B�&/�Ø�¢"k%5"D l&/%5W$"�W³&/E_& BD"�%jIr&/GH�QE R �$E5"DI
C)L�g¢C#EJE5GH�F(2"
C R I'B�C/=?"DEtG2�_I'uF"�E5&/=?g$(2"qE5gF&/B�"PU>Z*,+]�Yà.-XÎ1��Ï�%JC#(2(¢C/LX&�WFG2")Z ^ "��FC)I'"q�l@�i I5uF"q"Do/"��lI£I5uY&)IK&/�_",o#"D�°� R =��9"�%tGHE>C#�$I'&/G2�F"DW]Z�~tuF"D�Ki
GHEt%5"�g$%5"�EJ"��lI'"DW��l@�I'u$"�E R �FEJ"DIjik�lW Ä ú'ÑFúrÒmYaZ

�åIeG2E�E'&/GHW�I5uY&)Ie&/��"Do/"��lIni³G2E�B�C/�aI'&/G2�$"�WVGH�V&)�FC/I'u$"�%�"Do/"��lInoäGHL¢"Do#"D%J@?C R I5B�C#=�"tI'uY&)I��9"�(HC#�F #E
I5CzI5uF"�E R �FEJ"DI£WF"DhF�FG2�F zI'u$"®",o#"��lI,i &)(2E5Cz�9"�(HC#�F #E>I5C�I5uF"�E R �FEJ"DIjoVZ�mn"qd�%5GwI'"Giqpro�&/�FW!E'&A@
I5uY&)Iji G2E£&VE R �FE5",I�C/L�oVZs«�i R Gwo/&)(2"��lI5(H@#Ö9GHL�ispboVÖ¢de"�=?&A@kE5&A@kI5uY&)Ito�B�C#�lIr&)G2�FEui­&/�FW�=?&A@
d�%JGHI'"GowvxipZ
¡KC/I'"sI5uY&)IIilpkU LyC#%�&/�l@_",o#"D�aI,ipZ*,+]�Yà.-XÎ1��Ï_%5C/(2(�C/L£&�WFG2")Ö�E R gFg9C#EJ"�i G2EpI5uF"_"Do/"��lI�C/LK&/�ª",o#"��õ� R =��9"�%f�9"�GH�F �C#�$I'&/G2�$"�Wª&/�$Wy G2E®I5uF"_"Do/"��lIfI'uF&)Iz&�� R =��9"�%� /%5"A&UI'"�%®I'uY&/�ØÁ_GHEpC#�©Ir&/GH�F"�W]Z�~tu$"��zi{�|W Ä ú'Ñ$úrÒ<Y
&/�$W y �W Ä ú'´$ú'ÑFú ï úrÒ<Y�&/�FW�ilp y Z*,+]�Yà.-XÎ1�°ç�73 

=



ç�71 S7}6 Ì®â7�k�©àT-7�¨Ëc���l�
P C/=?"�"Do/"��lI'E�&/%J"pG2=�g9C#E5EJG2�F(H"/Z�ÐYC#%¬"¨�$&/=?g$(2"�d�uF"�� &VW$G2"pGHE£%JC#(2(H"�WkGHI£G2EKG2=�g¢C#EJE5GH�F(2"qI'CVC#�$Ir&)G2��&
�F"D l&)I5GHo#"p� R =��¢"D%�Z®¸£"D�FB�"�I5uF"f"Do/"��lI�I'uY&)Iq&��F"� l&UI'GHo/"�� R =��9"�%sd�GH(2(��¢"fC/�$Ir&/GH�F"�W°G2EsWF",hY�F"DWn�l@
I5uF"�E R �FEJ"DI£C/L�U I'uF&)I�B�C#�lI'&/G2�FE��FCzC R I'B�C/=?"DE�Z�~tuFGHEKE R �FEJ"DI£C/L~U G2EtB�&/(2(H"�W�I'u$"_},±¬Û9+1:f*<},+�&/�FW
G2E
WF"D�FC/I5"�W!�a@_I5uF"�EJ@S=��9C#(��7Z

¡£C)I'"qI'uY&UI�"Do#"D%J@!E5",IKB�C#�lIr&)G2�FEtI'u$"�"D=?g©I�@_E5",I¬&)�FWkEJC:��pxilpkU>Z
ç�71 S7#� �e-��aÆx�$�xÞyÿ9ÉX�fÿ�d£���l���<â7�aÿ�Æ<Ë�
É7Þ1ÿ9É7�

�åLji &)�FW�o &/%J"k&)�a@ Ä ",o#"D�aI5E?I5uF"��õI'uF" ÜS8Y0.{U8nC/Lui»&/�FW�o G2EfWF",hY�F"�WõI'C×�¢"_I5uF"
"Do#"D�lI
BDC#�lIr&/GH�FG2�F �&)(2(FC R I'B�C/=?"DE�I5uY&)I��9"�(2C/�F qI'C?i &)(2C#�F")Ö#I'C?oä&/(2C#�$"tC#%�I'C��¢C/I5uei &)�FW�o?Z�m¤"KWF"D�FC/I'"
I5uF" R �FG2C/�!C)L�iä&/�FWfo��l@�i��KoVZ

A B

Á<Â



ÐYC#%�&/�l@_",o#"��lI5E,iä&/�FWfo­I'uF" R �FGHC#�
uY&/EtI'u$"�LyC/(2(2C<d�GH�F �gF%JC#g¢"D%JI5G2"�EDMiz�K���kiiz��i���iiz�KUa�AUiz�fo���o��fi
~tuF" R �FGHC#��C/LS÷z"Do#"D�lI'E�i�ù,ú�i£ûAú
������ú%i£ý>GHE¶WF"DhF�F"�W�I'Ct�9"�I5uF"�"Do/"��lI7I'uY&)I�BDC#�lIr&/GH�FE�&/(H(/C R I5B�C#=�"�E

d�uFGHBruk�9"�(HC#�F fI'C�&)I�(H"A&/EjI�C#�F"�C/L7I'uF"�÷ "Do/"��lI'EDZ
¡KC/Ir&)I5G2C#�|M�i�ù��fi£û��h�������fiKýzC#%I� ý� 	 ù i � Z�DÉ¢�<�aÆU���SÊ/�xÞyÿ¢É7�

�åL�i¯&)�FW�oè&/%J"s&/�l@ Ä "Do/"��lI'E>I5uF"���I5uF"p0Ù8Y+�},¹'*<}r4,+30.{U8fC)L�i¯&/�$W�o G2EeWF"DhF�F"�W�I5C��¢"KI'uF"¬"Do#"D�lI
BDC#�lIr&/GH�FG2�F z&)(2(]C R I'B�C/=?"DE�I5uY&)IK�9"�(2C/�F f�¢C)I'u
I'C[i &/�FW
I'C:oVZ�m¤"�WF"��$C/I'"qI'u$"�GH�lI'"�%JE5"DBDI'GHC#�!C/L�i
&/�$WKo��l@�iz�KoVZ

A B

ÐYC#%�&/�l@_",o#"��lI5E,iä&/�FWfo­I'uF"�G2�lI5"�%5EJ"�B,I'G2C/�kuY&)E>I'uF"qLyC#(H(2C<d�G2�F pgF%5C#g9"�%jI'GH"�E�Miz�K���A�iz��i���iiz�KUa�kiiz�fo���o��fi
~tuF"kG2�lI'"D%5EJ"�BDI5G2C#�\C/Ls÷ "Do#"D�lI'E�i�ùrú�i¬û<ú
�����,ú�iKýnGHE?W$"DhY�F"DWQI'Cn�¢"!I'uF"k"Do#"D�lI�I'uY&UIVBDC#�lIr&/GH�FE�&/(H(
C R I'B�C/=?"DE>d�uFG2Bruk�¢"D(2C#�F �I5C�&/(2(]C)LXI5uF"�÷×",o#"D�aI5E�Z
¡KC/Ir&)I5G2C#�|M�i�ù��fi£û��h�������fiKýzC#%I� ý� 	 ù i � Z*,+]�Yà.-XÎ1�°ç�72ç

Á#Á



ç�71 S7}� �®ÿ9à.-XÎ1�Sà¤�SÉ¢�x�
~tuF"_BDC#=�gF(2"D=?"D�aI®C/L£&/�ª",o#"��lIei GHEpWF",hY�F"DWõI5C��¢"V"Do#"D�lI�I5uY&)IfBDC#�lIr&/GH�FE�&)(2(�C R I'BDC#=�"�E�GH�¤I'uF"
E5&/=?g$(2"sEJgY&/B�"PU d�u$G2Bruª²S{f8|{U+¶�¢"D(2C#�F �I5CeipZ
¡KC/Ir&)I5G2C#�|M�I'uF"�BDC#=?g$(2"�=�"��lI�C/L�i G2E>d�%JGHIJI'"��k&/E ipZ

A

~tuF"�B�C#=�gF(H"�=�"��lItuY&/EtI5uF"qLyC#(2(HCxd�GH�F �gF%JC#g9"�%JI5G2"DE�M

ë iqì~��i���AUiz� i���Uiz� i����*,+]�Yà.-XÎ1�S�/Ï
^ &)I'&/E5",I�Á#M�GHL�i��lW;�³´<Y®B�%5&/Br`aE£I'u$"�� iA�bWUÂ$úAÁ#ú Ä YaZ
^ &)I'&/E5",I Ä M�GHL ik�XW<ø°MYÁ ï ZQø�Z ÁxÓ;Y

I5uF"��iA�bW<ø�MaÂFZQø�� Á ï úAÁxÓ��õø�Z Á<Â#ÂmYaZ*,+]�Yà.-XÎ1�°ç�7}6
Á Ä



ç�71 S7}� �
Þ1����ÿ9Þ3É9�f���¢�SÉ¢�<�
�åIzGHE�E'&/GHW I'uY&UI Ä ",o#"D�aI5E:i &)�FWzo &)%5" ²/02*��A{U0Ù8Y+>C/%�±fÜ©+1Ü$-/6Ù6;:ª} �©4,6;Ül*,0Ùº/}®GHLIi &/�FWzo uY&Ao/"k�FC
C R I'B�C/=?"DEtG2�
B�C#=�=�C#�]Z��åI�LyC#(H(2C<d�E�I'uF&)IIi &/�FWKo�&/%J"qWFG2E¢¡JC#G2�lI�GwL�&)�FWkC/�F(H@VGHL�iz�\oq�A�7Z*,+]�Yà.-XÎ1��Ï�%5C#(H(�C/Le&�WFGH"/M£E R gFg9C#EJ"[i­GHE¬I'u$"f"Do#"D�lI®C)L�&)�×CSWFW�� R =��9"�%�&)�FW£o GHE¬I'u$"f"Do#"D�lI®C)L
&/�
",o#"��k� R =��9"�%tI'uF"D�\ik�XWaÁ/úr´$ú ï Yaú�ol�lW Ä ú'Ñ$úrÒ<Y®&/�FWfiä&/�FWfo�&)%5"�WFG2E¢¡JC#G2�lI*,+]�Yà.-XÎ1��Ï>%JC#(2(¢C/L�&fWFGH"/M�E R g$g¢C#EJ"¤i GHE>I'uF"�"Do/"��lIsC)L�&/�!CSWFWk� R =p�¢"D%£&)�FW y G2EtI'uF"�",o#"��lI¬C/L�&
� R =��9"�%£ #%5"�&)I'"D%KI5uY&/� Á�I'uF"D��il�¥WaÁ#úr´$ú ï Yaú y ��W Ä úr´$ú'Ñ$ú ï úrÒ<Yp&/�FW\i &/�$W y &/%5"��FC/I¬WFG2E¢¡JC#G2�lI
EJG2�FBD"�I5uF"D@�uY&Ao#"�I'uF"�C R I5B�C#=�"�EK´z&/�FW ï G2�
B�C/=?=�C#�]Z*,+]�Yà.-XÎ1�°ç�7#�
ç�71 S7¢¦ Å�È�Æx�<â7�aÆVÆx�S�AÈ7Îy�<�
&lì ^ "AökC#%J l&/�]§ÚEI87&Ad�EDM�LyC/%�&/�l@ Ä ",o#"D�aI5E,i &/�$W\o­d�"�uY&Ao/"

ë�iz�\o�ì�� i�� o
ë�iz�\o�ì�� i�� o

��ì>ÐYC#%�&)�a@_´�",o#"��lI5E,ipÖ§o�&/�$W y de"�uY&Ao#"/Miz� ë�ok� y ì
� ë�i��Kofì�� ë�iz� y ìiz� ë�ok� y ì
� ë�i��Kofì�� ë�iz� y ì*,+]�Yà.-XÎ1�S�zç�7!�<¨¶ç�7©¦

Á<´



ð>��ð ª �s� �q��«��q�å�Y�N��� ���f¬s�Y��­s�
­q�5®J�å�#ò
[ %5C/�Y&/�FGH(2GHI5G2"DE�BA&)�k�9"qWF"DhF�F"�WkG2�
WFG!¯¢"�%J"��lI�d>&A@SE�M

[ ul@SE5GHBA&/(3Z`�"�(2&)I'Gwo#"¬Ly%J"�i R "D�FBD@/Z
PSR �m¡J"�B,I'Gwo#"/Z

[ %5C/�Y&/�FGH(2GHI5G2"DE�ÖSuFC<d�",o#"�%¬&/E5EJG2 #�$"�W]ÖY= R EJI�E'&UI'G2EjLÙ@�I'u$%5"�"�EJg¢"DB�GHhFBp&U�©GHC#=?EDM° +�Þyÿ9à  YÏ�LyC#%�&/�l@_",o#"��lI,ipÖ [ ë�isìn�³Â©Z° +�Þyÿ9à ç]Ï [ ë±U�ì
�äÁ#Z° +�Þyÿ9à 6]ÏtÐYC#%�&/�l@_E5"Di R "��FBD"pC/L>²/02*��A{U0Ù8Y+]",o#"��lI5E,i�ù,ú%i¬ûAú�iu�Aú
�����
[ ë��
²� 	 ù i � ì
� ²2� 	 ù [ ë�i � ì¨ü

~tuF"�=?&)I'u$"�=?&)I'GHBA&/(¢WF"DhY�$GHI'GHC#�_C/LXgF%5C/�Y&/�FGH(2GHI�@?BA&)�k�FC<d �¢"� #Gwo#"��k&/E>LyC#(H(2C<d�E�M
�_�lþ�É7ÞÙ�xÞ1ÿ9É�Ï b Û9¹'{/¼r-l¼�0Ù6;0Ù+3:�²/02*,+3¹¨01¼�ÜS+30.{U8YÖ�C#%pE5G2=�gF(w@×&kÛ9¹r{/¼r-l¼�0Ù6;0Ù+1:VC/� &°E'&/=�gF(H"�E5gY&)B�"fU¯G2Ef&
EJg¢"DB�GHhFBA&)I5G2C#�
C/LX� R =��9"�%5E [ ë�isìed�uFG2Bru!E'&)I5G2EjLÙ@ b �©G2C/=?EqÁ,½S´$Z
[ %5C/g¢"D%JI'GH"�EtC/L�gF%5C/�Y&/�FGH(2GHI�@9M

Á/Z [ ë��|ì~� Â$Z

Ä Z£ÐYC#%>&/�l@
"Do#"D�lI,i®Ö [ ë�iu³wì~�äÁI1 [ ë�iqì,Z
´©Z£ÐYC#%>&/�l@
"Do#"D�lI,i®Ö�ÂeZ [ ë�isì�Z Á#Z

Ñ$Z�´]íY}�-l²l²/0Ù+30.{U8�6w-µ( {"¶>Û9¹r{/¼r-l¼�0Ù6;0Ù+1:
ÐYC#%>&/�l@ Ä ",o#"D�aI5E,iä&/�FWfoVM

[ ë�i��Kofì
� [ ë�iqì�� [ ë�ofì�1 [ ë�i��Kofì¨ü
P C�GwL�i &)�FW\o�&/%J"�²/02*��A{U0Ù8Y+

[ ë�iz�\o�ì~� [ ë�iqì�� [ ë�ofì,ü
ÐYC#%>&/�l@!´z",o#"D�aI5E,i®Ö�o�&)�FW y M

[ ë�iz�foA� y ì|� [ ë�iqì�� [ ë�o�ì�� [ ë y ì1 [ ë�iz�\ofì�1 [ ë�iz� y ì~1 [ ë�o�� y ì� [ ë�iz�Ko�� y ì¨ü
*,+]�Yà.-XÎ1�°ç�7}·

ÁAÑ



ç�7Hç�73  �®ÿ9ÉXÝ7ÞÙ�xÞ1ÿ9É��YÎ
-XÆxÿ�ÍX�$Í�Þ1Î3ÞÙ�¨Ë
mn"p�FC<d (HC©C#`
&UI¬I'u$"®d�&<@kG2�!d�uFG2BrukI'uF"�g$%5C#�Y&)�FG2(HGHI�@�C)L�&/�°",o#"��lIGi BruY&/�F #"DEq&)LÙI5"�%¬GwI¬uF&/E¬�9"�"D�
(H"A&/%J�F"�W�I'uY&)IeE5C/=?"KC/I'u$"�%�"Do#"D�lI¸o uY&)EeCSB�B R %5%J"�W]Z�~tuFGHE�GHE�`a�FC<d��
&/E�I'u$"�4r{U89²/0Ù+10.{U89-/6/Û9¹r{/¼r-l¼�0Ù6;0Ù+1:
C/L7I'u$"�",o#"D�aIui v/0Ùº/},8�I5uY&)ItI5uF"�"Do#"D�lIjo�uY&/E�CSB�B R %5%5"DW]Z�m¤"qd�%JGHI'"qI5uFG2E�&/E [ ë�is¹^ofì¨Z
�_�lþ�É7ÞÙ�xÞ1ÿ9É�M�GHL�iä&/�FWKo�&/%5"�&/�l@ Ä "Do/"��lI'E�d�GHI5u [ ë�ofì Õ Â$ÖFI5uF"��

[ ë�is¹µo�ì~� [ ë�iz�\ofì $ [ ë�ofì¨ü
¡KC/I'"sI5uY&)IK�FC<d de"®B�&/�!WF"�%JGHo#"qI5uF"z±fÜ©6;+10ÔÛ96;0.45-/+30.{U8°6w-µ(nC/LXgF%JC#�Y&/�FGH(2GwI�@¢M

[ ë�iz�\o�ì~� [ ë�is¹^ofì [ ë�o�ì~� [ ë�oº¹�iqì [ ë�isì,ü
ç�7Hç�72ç �DÉXÝ��;-��SÉXÝ��SÉXÊ#�
~>deC?",o#"D�aI5E,iä&/�FWfo�&/%5"�E5&/G2W_I'Cz�9"z0Ù89²S}�ÛY},89²S},8Y+|GHL

[ ë�is¹µo�ì~� [ ë�iqì¨ú
I5uY&)I�G2EDÖF`a�FC<d�(2"DWF #"�C/L�o�WFCS"�E��FC/I�BruF&/�F #"qI'u$"�g$%5C#�Y&)�FG2(HGHI�@?C/L�i®Z
P CzGwL�i &/�$W\o�&/%5"qGH�FWF"Dg¢"D�FWF"��lIKd�"�uY&Ao#"

[ ë�iz�\ofì~� [ ë�isì [ ë�ofì¨ü*,+]�Yà.-XÎ1�S�zç�7!»<¨¶ç�71 ;¼

Á ï



ç�7Hç�7}6 c��SÎ1Þ1�$Í�Þ1Î3ÞÙ�¨Ëa½!�l�)¾pÿ�Æ^¿]�
áJ�9ã[À|�aÆUÞ1�S�z�DË��D�A�©à

U O Á ù O Á û O Á � O ÁEÂ O _
P©R gFg¢C/E5"qd�"�uY&Ao#"�÷ B�C#=�g9C#�F"��lI5EK"�&/Bru!C#g¢"D%'&)I5G2�F fGH�FWF"Dg¢"D�FWF"��lI5(H@9M8¶"DI y � �9"qI'uF"�"Do/"��lIKI'uY&)IKBDC#=?g9C#�F"D�lI¸Ã�¶D-/0Ù6Ô*,ÖÄÃ�� Á#úAüwüHüwú'÷XZ

[ ë y � ì~�AÅ<Æ [ ë y ³� ì
� Á¸1ÇÅ Ã�� Á#úAü�üAüDú5÷�ü

[ ë1Ej@SEJI'"D= L R �FB,I'G2C/�FErì|� [ ë y ³ù � y ³û �£������� y ³ý ì� [ ë y ³ù ì�È [ ë y ³û ì�Èa�����§È [ ë y ³ý ì ë1GH�FWF"�g9"��$WF"��lI¨ì� ëNÁI1ÉÅ/ì ý ü*,+]�Yà.-XÎ1��Ï�÷K� Ñ$ÖSÅ?� Â$üwÁ#Ö [ ë1Ej@©EjI'"D= L R �FBDI5G2C#�FE'ì~� Â$üÊ= Â � Â$ü¦Ò ï Ò$ü

Á<Ò



áJÍ�ã¤Ës�FÆx�YÎ1Î1�SÎ��DË��D�A�©à

U O
Á ù

Á �
Á û O _

b  l&/G2�|Ö$E R gFg¢C/E5"�d�"�uY&Ao#"�÷ B�C#=�g¢C/�F"��lI'E�"�&/BrukC/g¢"D%'&)I5G2�F fGH�FWF"�g9"��$WF"��lI'(w@9M
b  l&/G2�|Ö$(2",I [ ë y � ì~�AÅSZ
~tuF"�Ej@©EjI'"D= L1&)G2(2E�GHLX&/(2(|÷�B�C#=�g¢C/�F"��lI'EtL1&/GH(¶&/�FW

[ ëyEJ@SEJI5"�= L R �$BDI'GHC#�FE'ì�� Á¸1 [ ëyEJ@SEJI5"�=îL1&/GH(2EJì

[ ë1Ej@SEJI'"D= L1&/G2(HEJìÌ� [ ë y ù�� y û��h������� y ý#ì� [ ë y ùJì�È [ ë y û¨ì�Èa�����ÄÈ [ ë y ýlì ëyG2�FWF"Dg¢"D�FWF"D�aIrìDü

P C$Ö
[ ë1Ej@SEJI'"D=îL R �FBDI5G2C#�$Erì~� Á¸1ÇÅ ý ü*,+]�Yà.-XÎ1��Ï�÷K� ´©ÖSÅ?� Â$üwÁ#Ö [ ë1Ej@©EjI'"D= L R �FBDI5G2C#�FE'ì~� Á¸1ªÂ$üwÁ � � Â$üÊ=�=�=$Z

á5Ê©ã¤Í Þ¢+¶�SÝQ�DË��,�<�Sà ½VG2�
(H"�BDI R %5"DE�Z

ÁxÓ



ç�7Hç�7#� Î��lË9�S��Ì®â7�aÿ�Æx�Sà8¶"DIjU\WF"D�FC/I'"�I'u$"pE'&)=?gF(H"�E5gY&/BD"pC/L�E5C#=�"�",�©g¢"D%5GH=?"D�aI¬&/�FW°B�C#�FEJG2WF"D%jÏ
"Do/"��lI'Eji�ù,ú
�����,ú�i,Ð�G2�\U
E R Bru×I5uY&)IGi�ù,ú
�����Dú%i,Ðz&/%J"!²/02*��A{U0Ù8Y+�&/�FW.� ý� 	 ù i � �wUtZ P©R Brun&
EJ"DI�C/Le"Do/"��lI'E�G2EqE5&/G2W�I5C
LyC/%5= &
Û$-/¹¨+10Ù+30.{U8�C/L�UtZ
Ã C#�$E5G2W$"�%K&/�l@_C/I5uF"�%�"Do/"��lI,oVÖFI'uF"D�i�ù��\oVú%i¬û��\oVú
�����Dú�i,Ð~�\o
LyC#%J= &fgY&/%jI'GwI'G2C/�_C/L�o?Ze¡KC/I'"sI5uY&)IIi � �Ko�=?&A@_"�i R &)(��kLyC#%tE5C#=�"Gi � Z
P C o�� ë�i�ù��fofì��¤ë�i£û��fofì��£�����
� ë�iuÐ��Kofì¨ü
P GH�FB�"sI5uF"PÏ_",o#"D�aI5E¬C#�_I5uF"�%5G2 /uaIK&)%5"�WFG2E¢¡JC#G2�lI>de"�uY&Ao#"

[ ë�ofì
� � ÐÑ 	 ù [ ë�i Ñ �\ofì ë b W$WFGHI5G2C#��8�&Ad¯C/L [ %5C#�Y&)�FG2(HGHI�@$ì,Z

¡KCxd [ ë�i Ñ �\ofì~� [ ë�i Ñ ì [ ë�oK¹ i Ñ ì,ÖFEJC
[ ë�ofì
� � ÐÑ 	 ù [ ë�i Ñ ì [ ë�oK¹ i Ñ ì¨ü`�"�B�&/(2(|I5uY&)I

[ ë�i � ¹Òofì~� [ ë�oK¹ i � ì [ ë�i � ì $ [ ë�ofì¨Ö
R EJG2�F fI5uF"�&/�¢C<o/"�de"�BA&/�
I'uF"D%5",LyC#%5"�C#�$I'&/G2�fÎ��lË9�S��Ì®â7�aÿ�Æx�Sà\M

[ ë�i � ¹ ofì~� [ ë�oK¹ i � ì [ ë�i � ì%$ � ÐÑ 	 ù [ ë�i Ñ ì [ ë�oK¹ i Ñ ì,ü*,+]�Yà.-XÎ1�°ç�73 � 

Á��



Ó ������	���� Ôè��������O�QÖÕt× ����	 �~Ø�Õq��� 	��
×X�����
O��°��������×
Ùt�J� Ú ��«��q�å�Y�N�e� ���s� �s���$���Y�N���`�"�B�&/(2(3M
^ &)I'&/E5",I�Á#M�� R =��9"�%�C/LXB�%5&/Br`aEuÛªÖ�UT�XWUÂ$úAÁ/ú Ä úAüwüHüÜYaZ
^ &)I'&/E5",I Ä M�g9"�%5BD"��lIr&) #"p&)E5u!B�C#�lI'"D�lIjÝ�ÖÞU.�XW<ø°MlÂ[ZQø\Z Á<Â#Â<YaZ
¾ I'u$"�%�",�$&/=�gF(2")M�~XC/E5E�C/L�&�BDC#G2�]Ö$C R I'BDC#=�"?ß®M�Ua�lW^]!ú%_GYaZ
���
I'uF"�&/�9C<o#"tÛªÖSÝ�&/�$W�ß &/%J"�"¨�$&/=?g$(2"�E�C/Le¹J-/89²S{U± ºU-/¹¨01-l¼�62}r*,Z�Dà.-�ÿ�Æ<�<�YÉ¢�QÉ7ÿY�<��Ï³BA&/g$GHIr&)(s(2",I5I'"D%5E_d�G2(H(sWF"D�FC/I'"×%'&)�FWFC#= o)&/%JGµ&/�$(2"�EDÖ¬(HCxde"�%
B�&/E5"×(2",I5I'"D%5E_d�G2(H(
WF"D�FC/I5"�gF&/%JI5G2B R (µ&/%�o)&/( R "�E�ëy%5"�&/(2GHTA&)I5G2C#�FE'ì,Z

m³uF"D�õI5uF"
C R I'BDC#=�"�EfBA&)�c�9"_(2GHEJI'"DWªd�"
uY&Ao#"k&õ²$G2EJB�%5",I'"_%5&/�FWFC#= o/&)%5Gµ&)�F(2")Ö�C/I'uF"D%Jd�GHE5"_d�"
uY&Ao/"p&°4DC#�lI'GH� R C R Et%'&)�FWFC#=¿o)&/%JGµ&/�$(2"/Z8¶"DI
à � � [ ë�Ûá� ø � ì,ú
Ã�� Á#ú Ä úr´$úAüwüHüwZ
~tuF"D�°&)�a@
EJ"DIKC/LÞà � §ÚE�E R Bru!I'uY&UI
Á/Z
à � � Â©úY&/�FW

Ä Z � ²� 	 ù à � � [ ë�ÛÌghU�ì
�äÁ
LyC#%J=?E�&pÛ9¹'{/¼r-l¼�0Ù6;0Ù+1:V²/02*,+1¹¨01¼�Ü©+10.{U8VC<o/"�%tø]ù,ú5ø�û<ú5ø��Aú�üHüwü
~tuF"?²/02*,+1¹¨01¼�Ü©+10.{U8�¶¨Ü©8|4,+10.{U8:âVëÙø¢ìtC)L�&!²/02*<4,¹'},+N}�¹J-/89²S{U± ºU-/¹¨01-l¼�62}eG2Et /GHo#"D�k�l@â?ëyø Ñ ì
� [ ë�ÛãZQø Ñ ì�� Ñ2� 	 ù à � �zà|ù��hàYû�� üwüwü^�hà Ñ ü
mn"��FC<d» #GHo/"�E5C/=?"k",�$&/=�gF(2"DE�C/L�WFGHEJI'%JG2� R I'G2C/�FE�d�u$G2Bru³BA&/�Ø�9" R EJ"�W³&/EV=?CSWF"�(HE?LyC#%?WFG2EJB�%J"DI'"
%5&/�FWFC#=�o)&/%5G2&/�F(2"DE�Z

Ùt��ð ª �s�ä�q�q�N�,����� ���j�a�F���5­q�£�Y�N�e�
P©R gFg¢C/E5"_I'uY&UI�I'uF"_o)&/( R "�C/L¬&�%'&/�$WFC#= o)&/%JGµ&/�$(2":Û GHEk}%ä�ÜF-/6Ù6;: 6;0}&l},6;:�I'C �¢"
&)�a@ C#�F"_C/L�I'u$"\Ï
GH�aI5"� #"D%5E�Á#ú Ä úAüHüwüwúåÏ¢Z

~tuF"D�kI'u$"�g$%5C#�Y&)�FG2(HGHI�@�WFG2EjI'%JG2� R I5G2C#�_C)L�Û G2E� #Gwo#"D�!�l@9M

[ ë�Ûá� ø¢ì
� æç è ùÐ LyC#%>ø�� Á#ú Ä ú�üHüwüHú'Ï
Â C/I5uF"�%jd�G2E5"

~tuF"V²/02*,+3¹¨01¼�ÜS+30.{U8¤¶¨Ü©8|4,+10.{U8VGHEt #GHo/"��
�l@âVë#é©ì
� [ ë¢ÛãZÉéSì
� Ñ2� 	 ù à � �Éà¢ù���àYû�� üwüHü^��à Ñ � é Ï LyC#%�é��äÁ#ú Ä úAüwüwüHúåÏ9ü*,+]�Yà.-XÎ1�S�/Ï
¾ R I5B�C#=�"sd�uF"D�kde"�%JC#(2(]&fL1&)G2%>WFGH"/Z
¾ R I5B�C#=�"sd�uF"D��&�L1&/G2%�B�C#GH�!GHE>I'C#EJE5"DW]Z

Á�=



Ùt��Ù ª �s�lêõ�J�s�e���j�
®[Ú¯�N�S�$��� ­q�£�F�j�e�
P©R gFg¢C/E5"°de"�uY&Ao#"�÷ 0Ù89²S}�ÛY},89²S},8Y+�I5%5G2&/(2Ezd�GHI5u\I'uF"°C R I'BDC#=�"°C/L�"�&/BruØ�¢"DG2�F ¤"�GHI5uF"�%V&õ*,ÜY4r4r}r*r*
WF"D�FC/I5"�W Á�C#%£&?¶D-/0Ù6;ÜS¹r}>WF"��$C/I'"DW�Â$Zn8¶"DIjÝ � ÖÞÃ~�èÁ#úAüwüHüwú'÷ �9"®%5&/�FWFC#=îo)&/%JGµ&/�F(H"�Et%J"�gF%J"�E5"D�lI'G2�$ VI'uF"
C R I'B�C/=?"DEtC/L�"�&/BrukC)LXI5uF"�÷ I5%5G2&/(2EDZ

P©R g$g¢C#EJ"�&/(2EJC�I'uY&UI>I'uF"qg$%5C#�Y&)�FG2(HGHI�@zC/L7E R B�B�"DE5EKC#�_"A&)Bru
I5%5G2&/(|GHE�B�C/�FEJI'&/�lI¬&)�FW_G2E> /GHo#"D�_�l@�à¶Z
~tuY&UI£GHE�Ö

[ ë�Ý � �äÁxì
�Çà
&/�$W

[ ë�Ý � � Âlì~� Án1�à¶ü
LyC#%nÃ�� Á#úAüwüHüwú'÷�Z8¶"DI¸Û WF"��$C/I'"�I'uF"�� R =��9"�%tC)L�E R B�B�"DE5EJ"�E¬de"�C#�$Ir&)G2�
G2�_I'u$"�÷�I5%5G2&/(2EDÖ©I'uF&)IKG2EÛá� ý2� 	 ù Ý � ü

~tuF"zE'&)=?gF(H"�E5gF&/B�"zC/L
Û G2Eq /GHo#"D���l@£Ur�èÂ$úAÁ#ú Ä úAüHüwüwú'÷XÖ]I5uY&)IqGHE�Ö]de"fBA&/� C#�©Ir&/GH���¢",I�d�"D"�� Â
&/�$W!÷ E R B�BD"�E5EJ"�EDZ�m¤"��FC<d WF"�%JGHo#"�I'u$"�g$%5C#�Y&)�FG2(HGHI'GH"�E�C/LXC#�$Ir&)G2�FGH�F f"A&/BrukC/L7I'uF"DE5"�C R I5B�C#=�"�EDZ

P©R g$g¢C#EJ"�de"�C#�FEJ"�%Jo/"®ø°E R BDB�"�EJE5"DEq&/�FW
÷�1¤ø°L1&)G2( R %5"�EDZ
~tuF"D�kI'u$"�g$%5C#�Y&)�FG2(HGHI�@�WFG2EjI'%JG2� R I5G2C#�_C)L�Û G2E� #Gwo#"D�!�l@9M

[ ë�Ûá� ø¢ì
� æëëëç ëëëèXìí ÷ ø�îï à D ëNÁI1Kà9ì ý^ð;D LyC#%>ø�� Â$úAÁ/ú Ä úAüwüHüwú'÷

Â C/I5uF"�%jd�G2EJ"

d�uF"D%5"

ìí ÷ø îï � ÷�ñ
ø�ñ2ë1÷�1 ø¢ìåñ ü

^ "D%5GHo)&)I5G2C#�VG2�
(2"DBDI R %5"�EDZ*,+]�Yà.-XÎ1�S�e6�71 µ¨�6�7Hç
Ùt��ò ª �s�ló°�e�N�$�$�e�ôÚ¯�N�S�$���5­q�£�Y�N���
ö°&)�a@�gFul@SE5GHBA&/(�gF%JC#�F(H"�=�Ee&)%5"KB�C#�FBD"�%J�F"�W�d�GwI'u�"Do#"D�lI'E>CSB�B R %5%JG2�F �G2�FW$"�g9"��FWF"D�lI'(H@�C/L|C#�F"£&/�FC/I5uF"�%
GH�
I5G2=�"sC#%tEJgY&/B�")Z*,+]�Yà.-XÎ1�S�
ëyGÙì Ã C R �aI5E£=�"A&)E R %J"�W!�a@!&[õq"�GH #"�%tBDC R �lI'"D%KGH�f�Uæ�=�G2� R I5"sG2�lI'"D%Jo)&/(HE
ëyG2GÙì�~X%5&÷ö�Bp&)B�B�GHWF"��lI5EKC/�°&fgY&/%jI'GHB R (2&/%>%5C#&/W
g¢"D%KWF&<@/Z
ëyG2G2Gµì�Ð�&)I5G2 R "qB�%'&)Br`SE£&/(HC#�F z&fB�C#�lI5G2� R C R EKgFGH"�B�"qC)L�de"�(2W|Z

Ä Â



ëyGHo$ì>¡ R =p�¢"D%tC/L�BD%'&/Br`aE£G2�_B�C/�FB�%J"DI'"��9"A&/=�E�Z
ëÙoFì>~7"�(H"�gFuFC/�F"�BA&/(H(2Et&/%J%5Gwo©GH�F z&)IK&/�!",�©BruY&)�F #"�G2� Á<ÂfE5"DB�C#�FWkg¢"D%5GHC©WFEDZ

bsø {U02*r*<{U8VÛ9¹'{<4r}r*r*�G2EK&?EJG2=�gF(2"q=�CSWF"�(]LyC#%�E R Bru�",�$&/=�gF(H"�E�Z P©R Bru�&z=�C©WF"D(�&/E5E R =�"�E£I5uY&)IKG2�
& R �FGHIeI'G2=�"KG2�lI'"D%Jo)&/(�ë1C#%�& R �FGwI>(2"D�F /I5u�ì�I5uF"s"Do/"��lI�C/L�GH�aI5"�%J"�EJI>C©BDB R %JE>%'&/�$WFC#=�(H@kë1EJC�I'uF"D%5"sGHE��FC
BD( R EjI'"�%JG2�F lì>&)IK&f%'&)I5"Pù Õ Â$Z8¶"DI¤Û WF"D�FC/I5"?I'u$"V� R =��9"�%®C/L>",o#"��lI5EfC©BDB R %J%5G2�$ kGH�nI'GH=?"zGH�aI5"�%jo/&)(2E�C/Lt(H"��F /I5uTú¨Z P GH�FB�"�d�"
uY&Ao/"p&f%'&UI'"�C/L�ùkG2� R �FGwItI'GH=?")Ö©I'u$"�%5&)I'"�GH�
&/�kGH�lI'"�%jo)&/(]C/LX(2"D�F /I'u�ú�G2EIù§ú¨Z

~tuF"�%'&/�$WFC#=�o)&/%JGµ&/�$(2",Û I'u$"��°uF&/EtI'uF" [ C/G2E5EJC#�!WFG2EjI'%5GH� R I5G2C#�� /GHo#"D�k�l@

[ ë�Ûá� ø¢ì
� æç è�û"ü�ý"þ ��ÿ�� ���D�� LyC#%>ø�� Â$úAÁ#ú Ä úAüHüwü
Â C/I'u$"�%Jd�GHE5"

¡KC/I'")M�I'uF"�E'&)=?gF(H"quF"�%J"®EJgY&/BD"�GHEIUa�lWUÂ©úAÁ#ú Ä ú�üHüwü#YaZ
mn"�B�&/�!E5G2=�gF(HGHLÙ@zI'uF"�&/�9C<o#"��l@
g R IJI'G2�$ �éK��ù§ú¨Z�mn"�I5uF"��!C#�$I'&/G2�

[ ë�Ûá� ø¢ì
� æç è û"ü���� �D�� LyC#%>ø�� Â$úAÁ#ú Ä úAüwüHü
Â C/I5uF"�%jd�G2E5"

~tuF"V²/02*,+3¹¨01¼�ÜS+30.{U8¤¶¨Ü©8|4,+10.{U8VGHEt #GHo/"��
�l@
â?ë!éSì~� [ ë¢ÛãZÉéSì
� Ñ2� 	 � [ ë�Ûô�kÃåì LyC/%�é�� Â$úAÁ#ú Ä úAüHüwüwü*,+]�Yà.-XÎ1�\6�7}6

Ùt�
	 �¤�����F�J���s�e�s� Ú¯�N�S�$��� ­q�£�F�N���s�
ÐYC#%�&
B�C#�lI'GH� R C R E�%'&/�$WFC#= o)&/%5G2&/�F(H"�Û de"VuY&Ao/"�&_L R �FBDI5G2C#�
�XÖ7BA&/(H(2"DW×I5uF"zÛ9¹'{/¼r-l¼�0Ù6;0Ù+1:�²S},8$*,0Ù+1:¶¨ÜS8|4,+30.{U8°ë1g9W$L'ì,Z�«�o#"D%J@!gF%JC#�Y&/�FGH(2GwI�@?W$"��FEJGHI�@_L R �FB,I'GHC#�
= R EJIKE5&)I'GHEJLÙ@9M
ëyGÙì���ëÙø¢ì��³Â$Ö�&/�FW
ëyG2GÙì�� ²ð ² ��ëyø¢ì��lø��äÁ#Z

ÐYC#%�&/�l@_GH�aI5"�%jo/&)(�i d�"�uY&Ao#"

[ ë¢Ûãg�isì~��������ëÙø¢ì��#ø�ü
~tuF"V²/02*,+3¹¨01¼�ÜS+30.{U8¤¶¨Ü©8|4,+10.{U8VGHEt #GHo/"��
�l@âVëÙø��¨ì
� [ ë�ÛÌZQø��,ì
� � D��ð ² ��ëyø¢ì��lø�ü½!ÿ��A�©�)Ï

ëyGÙì [ ë�Ûá� ø¢ì
� Â�LyC#%K&fB�C/�aI5G2� R C R EK%5&/�FWFC/=¿o)&/%5G2&/�F(2"uÛªZ
ëyG2GÙì��� D âVëÙø¢ì�����ëyø¢ì¨üëyG2G2Gµì

[ ë�B�Z ÛãZ��Dì
�Aâ?ë��,ì�1Çâ?ë�BSì
� �! ð ² ��ëyø¢ì��#ø�1 �!"ð ² ��ëyø¢ì��#ø�� �! " ��ëyø¢ì��lø
Ä Á



X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y

-3 -2 -1 0 1 2 3

0.
0

0.
1

0.
2

0.
3

0.
4

Ð�G2 R %5" Ä M [ %JC#�Y&/�FGH(2GwI�@?W$"��FEJGHI�@_L R �FB,I'GHC#�

X

PR
OB

AB
ILIT

Y D
EN

SIT
Y

-3 -1 0 1 2 3

0.0
0.1

0.2
0.3

0.4

X

DIS
TR

IBU
TIO

N F
UN

CT
ION

-3 -1 0 1 2 3

0.0
0.2

0.4
0.6

0.8
1.0

Ð�GH R %J"�´$M [ %5C#�Y&)�FG2(HGHI�@?WF"��FEJGHI�@�L R �FBDI5G2C#�!&/�FW!WFGHEJI'%JG2� R I'G2C/��L R �FBDI5G2C#�

Ä#Ä



Ùt�$# ª �s�&%¯�q�N�¨�e��� Ú¯�N�S�$���5­q�£�Y�N���
P©R gFg¢C/E5"�de">uY&Ao#"�&£B�C#�lI'GH� R C R E�%5&/�FWFC/=äo)&/%JGµ&/�F(H"�I'uY&)I�G2EX"�i R &/(H(H@�(2GH`/"�(w@qI'CsCSB�B R %�GH�f&/�l@®G2�lI'"D%Jo)&/(
C/Le(2"D�F /I5u
'pd�GwI'uFGH� I5uF"�%'&/�F /")( BYú��+*.Z?~tuF"��×I'uF"�gF%JC#�Y&/�FGH(2GwI�@°WF"D�FE5GwI�@�L R �FB,I'G2C/�nC/LeI'uFGHEq%'&/�$WFC#=
o)&/%JGµ&/�F(H"sG2E

��ëyø¢ì
� æç è ù ð " LyC/%¸B�ZQø�Z��<Z
Â C)I'uF"D%Jd�G2EJ"

¡KC/I'"DE�M�E5uFC<d¯I5uY&)ItI5uFG2EtGHE�&�g9W$L�&/�FW!WF"�%JGHo#"�WFGHEJI5%5G2� R I'GHC#��L R �FB,I'G2C/�!GH�_(2"DBDI R %5"�EDZ

Ùt�
, ª �s� �.-,¬p���s�7���F�j�
®����j�a�F���5­q�£�Y�N�e�

X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y 

FU
NC

TI
ON

0 1 2 3 4 5

0.
0

1.
0

2.
0

3.
0

(a)

X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y 

FU
NC

TI
ON

0 1 2 3 4 5

0.
0

1.
0

2.
0

3.
0

(b)

X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y 

FU
NC

TI
ON

0 1 2 3 4 5

0.
0

1.
0

2.
0

3.
0

(c)

X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y 

FU
NC

TI
ON

0 1 2 3 4 5

0.
0

1.
0

2.
0

3.
0

(d)

Ð�GH R %J"_ÑFM!«��©g9C#�F"D�aI5Gµ&/(�gF%JC#�Y&/�$G2(2GwI�@¤W$"��FEJGHI�@ªL R �FB,I'GHC#�FEfd�GHI5u¯ë1&lìFùA� Â$ü ï Öqëy��ìeù��ôÁ#ü¦Â$Ö¬ë1B<ìù � Ä üÔÂ©Ö�ë1W�ì¸ù � ´$üÔÂ

P©R g$g¢C#EJ"®de"�uY&Ao#"®"Do/"��lI'EqCSB�B R %5%JG2�F ?G2�k& [ C/G2E5EJC#��gF%JC©BD"�EJE¬C/L�%5&)I'"Pù�� R I£d�"p&/%5"®G2�lI'"D%5"�EjI'"DW
GH� I5uF"z%'&/�$WFC#=�o)&/%JGµ&/�$(2"�WF"DE5BD%5G2�$G2�F _I'u$"zI5G2=�"f�¢",I�d�"D"��n"Do#"D�lI'E¤_�Zf�åI�BA&)�n�9"zE5uFC<d��nI5uY&)IqI5uFG2E
%5&/�FWFC#= o/&)%5Gµ&)�F(2"tuY&)Ee&)�×} �DÛY{U8|},8Y+101-/6�²/02*,+3¹¨01¼�ÜS+30.{U8�d�GHI5u?gY&)%'&/=�"DI5"�%Vù�Z�~tuF"£g$%5C#�Y&)�FG2(HGHI�@�W$"��FEJGHI�@
L R �$BDI'GHC#�
C/L�&/�
",�©g¢C/�F"��lI'G2&/(¶%'&)�FWFC#=¿o)&/%JGµ&/�$(2"sGHEt #GHo/"��!�a@9M

Ä ´



��ë¢úJì�� æç è ù£",�©g7ë"1jù§úJì LyC#%�ú Õ Â$Z
Â C/I'uF"D%Jd�GHE5"/ÖYI5uY&)I�G2E>LyC/%�ú�Z³Â

~tuFGHEKg$%5C#�Y&)�FG2(HGHI�@�WF"��$E5GHI�@_L R �FBDI5G2C#�
G2EtEJuFC<d��kd�GwI'u_o)&/%5GHC R E>o)&/( R "�E�C/L�ùkG2�!Ð�GH R %5"s´$Z½!ÿ��A�©�)ÏeEJuFC<d I5uY&)IeI'uFGHEeGHE�&�gF%5C#�F&/�FG2(HGHI�@fW$"��FEJGHI�@�L R �FBDI5G2C#�V&/�FW?WF"�%JGHo#"¬G2�V(H"�B,I R %J"�EeI5uF"¬W$G2EJI5%5GH� R æ
I5G2C#��L R �$BDI'GHC#�]Ö$d�u$G2Bru°GHEt #GHo/"��
�l@â?ë�ú"�,ì~� Á¸1 "¨�©g7ë51,ùSú"�,ì LyC#%�ú"� Õ Â$ü

X

DI
ST

RI
BU

TI
ON

 F
UN

CT
IO

N

0 1 2 3 4 5

0.0
0.2

0.4
0.6

0.8
1.0

Ð�GH R %J" ï M�«��©g¢C#�$"��lI'G2&/(¶WFG2EjI'%JG2� R I5G2C#��L R �FBDI5G2C#�_LyC#%Iù�� Ä üÔÂ

b EKd�"D(2(7&/E¬&/%5GHE5G2�$ ��F&)I R %5&/(2(w@
&/E�I'uF"�I'GH=?"��9"DI�de"�"���",o#"D�aI5EqG2�k& [ C#G2EJE5C#��g$%5CSB�"�EJE£I5uF"p"¨�$g9C)æ
�F"D�lI'Gµ&)(�WFGHEJI'%JG2� R I'G2C/�°G2E¬&/(2EJC R EJ"�W I'C�=�C©W$"�(XI5uF"�(HGHLy"DI5G2=�"�EKC/L�B�C/=?g9C#�F"D�aI5Esd�uFG2Bru�W$C_�FC/IsL1&/GH(¶½
I5uF"�%5"A&)E5C#�zLyC#%�I'u$G2E�G2E�I5uF"�6w-S4'&f{"¶�±V},±V{U¹¨:tÛ9¹'{rÛY},¹¨+1:tC/L¢I5uF"�",�©g9C#�F"��lI5Gµ&/(YWFGHEJI5%5G2� R I'GHC#��d�uFG2Bruzd�G2(H(
�9"�WFG2EJB R EJE5"�WkG2�
(2"DBDI R %5"DE�Z�~tuFG2E�gF%JC#g9"�%JI�@�EJIr&UI'"�EtI5uY&)IAM

[ ë�_ Õ 0��Çú�¹ _ Õ 0xì~� [ ë�_ Õ úJì,ü
Ùt�$/ ª �s�ä�s�������
®z���j�a�F���5­q�£�F�j�e�
~tuF"��FC/%5=?&/(]WFGHEJI'%JG2� R I'G2C/�_G2EtC/LX #%5"�&)I�G2=�g9C#%JI'&/�FB�"£LyC#%>I'uF"qLyC#(H(2C<d�G2�$ �%5"�&/E5C#�$E�M
Á#Z��åI>G2E�C)LÙI'"��
E R GHI'&/�F(2"¬&/Et&�gF%JC#�Y&/�$G2(2GwI�@z=?CSWF"D(¢LyC#%e=?"�&/E R %J"�=�"��lI'EtC)L7de"�GH #ulIAÖF(H"��F )I'u]Ö©EJI'%J"��F )I'u]Ö
",I'B/Z

Ä Ñ



Ä Z�¡KC#�©æå�FC#%5=?&/(¢WY&)Ir&fB�&/�kC)LÙI'"��!�9"�I5%'&/�$EJLyC#%J=?"DW
I5Cz�FC#%5=?&/(HGHI�@#Z
´$Ze~tuF"pBD"��lI'%5&/(7(2G2=�GHIeI'uF"DC#%5"D=îEJI'&)I'"DE£I'uF&)I�d�uF"��°de"®I'&/`/"®&?E5&/=�gF(2"�C/L�E5G2TD"®÷ Ly%5C/=î&/�l@
WFG2EjI'%JGwæ
� R I'G2C/�zd�GwI'u�&�=?"�&/�zék&)�FWV&qo)&/%5G2&/�FBD"10 û Ö#I'uF"�E5&/=?g$(2"t=�"A&/� �Û d�G2(2($uY&Ao#"£&�W$G2EJI5%5GH� R I'GHC#��d�uFGHBru
 #",I'E�B�(HC#E5"D%�&/�FW!B�(HC#E5"D%�I5Cz�FC#%5=?&/(HGHI�@?&/E�÷ G2�FBD%5"A&)E5"�EDZ
ÑFZ Ã &)�!�9" R EJ"�Wk&/E�&/�
&/gFg$%5CA�©G2=?&)I'GHC#�VI'C�I5uF"q�FGH�FC#=�Gµ&/(9C#%�I5uF" [ C#GHE5EJC#�
WFG2EjI'%5GH� R I5G2C#�FEed�uF"��
d�"
uY&Ao/"�(µ&/%J #"�÷¤C#%jù %J"�E5g9"�B,I'Gwo#"�(w@ªëÙI'uFC R  #u°I5uFG2EKG2E£(2"�EJE R EJ"DL R (X�FC<d I'uY&)I¬B�C#=�g R I5"�%JE¬BA&)���¢" R E5"DW
I5C�",o)&/( R &UI'"q�FGH�FC#=�Gµ&/(µÀ [ C#GHE5EJC#�VgF%JC#�Y&/�$G2(2GwI'GH"�Erì¨Z
ï Z�ök&/�l@
EJIr&)�FWY&/%JWkEjIr&)I5G2EJI5G2B�&/(¢I5"�BruF�FGHi R "�E¬&/%5"q�Y&)E5"�WkC#�_I'uF"��FC/%5=?&/(]WFGHEJI'%JG2� R I'G2C/�]Z

�åL�I5uF"�B�C#�lI5G2� R C R E�%5&/�FWFC#=�o/&)%5Gµ&)�F(2"IÛ uY&)EKg$%5C#�Y&)�FG2(HGHI�@�WF"��$E5GHI�@_L R �FBDI5G2C#���ëÙø¢ì
����ëÙø¢ì�� Á
ë Ä32 ì ù� åû ",�©g54E1Kø û $ Ä36 1�7 �\ø\��7

I5uF"��
d�"�E'&A@�I5uY&)I¸Û uY&/EtI'u$"VëyEJI'&/�FWY&/%JW�ì>�FC#%J=V&/(¢WFG2EjI'%JG2� R I5G2C#��d�GwI'u
=�"A&/�!Â�&/�FW_o)&/%5G2&/�FB�"fÁ/Z
mn"�d�%JGHI5"jÛ98�:¤ë3Â$úAÁ<ì,Z
~tuF"�EJI'&/�FWY&/%JWk�$C#%5=?&/(|W$G2EJI5%5GH� R I'GHC#�_G2EtEj@S=?=�"DI5%5G2B�&)�¢C R IKÂ�&)�FWkGHEtE5uFC<d��kG2�!Ð�G2 R %5"�Á/Z
~tuF"�WFG2EjI'%JG2� R I5G2C#�?L R �FBDI5G2C#�
GHEt #GHo/"��!�a@9Mâ?ëyø��¨ì
� [ ë¢ÛãZQø��,ì
�<;qëyø��Dì~� � D �ð ² Á

ë Ä32 ì ù� åû ",�©g 4 1Kø û $ Ä 6 �#ø�ü
~tuFGHE¬GH�aI5"� #%5&/(7BA&/�F�$C/Iq�9"�"Do)&/( R &)I'"DW�&/�Y&)(H@aI'GHBA&/(H(H@�u$"��FBD"fGHI'EKo)&/( R "DEs&/%J"�BA&)(2B R (µ&)I5"�W°� R =�"�%JG2B�&/(2(w@
&/�$W_&/%5"Kd�G2WF"D(H@læåI'&/� R (2&)I'"DW]Z�~tu$"sWFG2EjI'%JG2� R I5G2C#��L R �FB,I'G2C/�VC/L¶I5uF"¬EjIr&/�FWF&/%5W_�FC/%5=?&/(�WFG2EjI'%5GH� R I5G2C#��G2E
EJuFC<d��°G2�
ÐXG2 R %J" Ä C#�!I5uF"�%5GH #ulIAZ*,+]�Yà.-XÎ1�\6�7#��ÏtuFC<d I'C R E5"�EJI'&/�FWY&)%5W!�FC#%5=?&/(|I'&/�F(H"�E�Z

Ùt�$= � ����� ���s�?>������N���só¶�`�"�B�&/(2(tGH� P "DBDI5G2C#� Ákde"kGH�$LyC#%J=V&/(H(H@×WFGHE5B R E5E5"DWØ=?"�&/E R %5"�E�C/Lq(HC©B�&)I'GHC#� &/�FWcE5gF%J"A&/WõLyC#%zE5",I'EVC)L
WY&UIr&$Z�¸K"�%J"sd�"sW$"DhY�F"sI5uF"q=�"A&/�_&)�FW�I'uF"£o/&)%5Gµ&)�FB�"¬&/E>E R =?=?&/%5GH"�E�C/LX&pWFGHEJI'%JG2� R I'G2C/�]Z�¡KC/I'"¬I5uY&)I
LyC#%£E5C#=�"pW$G2EJI5%5GH� R I'GHC#�FEKI'uF"�=�"A&)��G2E£�FC/I�&V /C©CSW�=�"A&/E R %5"�C)L�I'uF"�(HC©B�&)I'GHC#�!C/L�I'uF"fW$G2EJI5%5GH� R I'GHC#�
&/�$W I5uF"fo)&/%5G2&/�FB�"pG2Eq�FC/I�&� /C©CSW�=?"�&/E R %5"zC/L�I'uF"zEJgF%5"�&/WnC)L>&�WFGHEJI5%5G2� R I'GHC#�]Z�ÐYC#%¬�FC#%5=?&/(XWY&)Ir&
I5uF"�=�"A&/� &/�$W�I'uF"fEjIr&/�FWF&/%5W�WF",oSGµ&)I5G2C#� ëÙd�uFG2Bru GHE¬I'uF"pE5i R &/%J"�%JC©C)IsC/L�I5uF"�o)&/%5G2&/�FB�"Aì¬&/%J"� #CSC©W
E R =?=?&/%JG2"�E�C/L�(HC©B�&)I'GHC#�
&/�FW
EJgF%5"�&/W]Z

Ä#ï



ÐYC#%�&fWFG2EJB�%J"DI'"�%5&/�FWFC#=�o/&)%5Gµ&)�F(2",Û I5uF"�",�©g¢"DBDI5"�W°o)&/( R "�ë1C#%t=�"A&)��ì�G2EtWF",hY�F"DW�&/E

@Vë�Û×ì
� ²2� 	 ù ø � [ ë�Ûá� ø � ì,ü
ÐYC#%£&?B�C/�aI5G2� R C R E¬%'&)�FWFC#= o)&/%JGµ&/�F(H"qd�GHI'ukgF%5C/�Y&/�FGH(2GHI�@VWF"��$E5GHI�@!L R �FB,I'GHC#�A��ëÙø¢ìtI5uF"p"¨�©g¢"DBDI'"DW

o)&/( R "�ë1C#%t=�"A&)��ì�G2EtWF",hY�F"DW�&/E

@�ë¢Û×ì
� � ²ð ² øB��ëyø¢ì��lø�ü*,+]�Yà.-XÎ1�\6�7}�]ÏË�ÆxÿÞ-��aÆ<�xÞy�S�/Ï
ëyGÙì�ÐYC#%tBDC#�FEJI'&/�lI'EuB�&/�FWC�£de"�uY&Ao#"

@Vë�B�Û��D�,ì
�ABE@�ë¢Û×ì��D�<ü
ëyG2GÙì�ÐYC#%t%'&/�$WFC#=¿o)&/%JGµ&/�F(H"�E�Û &/�$W\Ýède"�uF&<o/"

@�ë¢Û���Ýfì~��@Vë�Û×ì��F@�ë�Ý�ì,ü
ëyG2G2Gµì�ÐYC#%tBDC#�FEjIr&/�lI'EuB$ù,úAüwüHüwú'B�Ð�&/�FWG�s&/�FW
%5&/�FWFC#=�o/&)%5Gµ&)�F(2"DE�Û_ù,úAüHüwüwú%Û[Ð¬d�"�uY&Ao#"

@�ë�BFù"Û_ù�� üwüwü^��B�Ð)Û[Ð��F�Dì
�AB$ù�@Vë�Û_ù5ì�� üwüwü���B�Ð�@Vë�Û[Ð<ì��F�<ü
~tuF"�ºU-/¹¨01-/8|4r}�C)L�&f%'&)�FWFC#=¿o)&/%JGµ&/�$(2",Û G2EtW$"DhY�F"DW�&/E

o)&/%<ë¢Û×ì~��@H(Hë¢Û 1¤é�ì û *
d�uF"D%5"

éK��@Vë�Û×ì¨ü
P CzI'uF"qo)&/%JGµ&/�FBD"qG2E>I5uF"�=?"�&/�
C/LXI5uF"�E5i R &/%J"�WkWFG2EjIr&/�FBD"�EtLy%5C/=¿I'uF"�=�"A&/�|Z
~tuF"f*,+å-/89²l-/¹J²�²S},º<01-/+10.{U8zG2E�WF",hY�F"�W°&/E

E5W7ë¢Û×ì~� o)&/%�ë�Û×ì ù� åû ü
¡KC/I'"sI5uY&)I�I'uF"�EjIr&/�FWF&/%5W!WF"DoSG2&)I'GHC#�_G2EtC#�
I'u$"�E5&/=�"qE5BA&)(2"�&/EtI'uF"�WY&UIr&$Z

Ä Ò



Ë�ÆxÿÞ-��aÆ<�xÞy�S�/Ï
ëyGÙì�ÐYC#%tBDC#�FEJI'&/�lI'EuB�&/�FWC�£de"�uY&Ao#"

o)&/%Aë�B�Û��D�,ì
�AB û o/&)%Aë¢Û×ì,ü
ëyG2GÙì�ÐYC#%q0Ù89²S}�ÛY},89²S},8Y+|%5&/�FWFC#=�o/&)%5Gµ&)�F(2"DE�Û &)�FWfÝ­de"�uY&Ao#"

o)&/%Aë�Û���Ýpì
�³o)&/%<ë¢Û×ì�� o)&/%Aë�Ýpì,ü
ëyG2G2Gµì�ÐYC#%tBDC#�FEjIr&/�lI'EuB$ù,úAüwüHüwú'B�Ð�&/�FWG�s&/�FW 0Ù89²S}�ÛY},89²S},8Y+¢%'&/�FW$C#=¿o)&/%5G2&/�F(H"�E�Û_ù,úAüwüHüwú%Û[Ðsde"�uF&<o/"

o/&)%Aë�BFù"Û_ù�� üwüHü���B�ÐÖÛ[Ð��D�,ì
��B û ù o)&/%Aë�Û_ùJì�����üwüHü���B ûÐ o)&/%Aë�Û[Ð<ì¨ü*,+]�Yà.-XÎ1�S�/ÏÎfÞ1É�ÿ¢à¤Þ1�YÎ�Ý7Þ3�,�<ÆUÞ1ÍXÈ��<Þ1ÿ9É�MI@�ë¢Û×ì
� ÷mà¶ÖFo)&/%<ë¢Û×ì~� ÷<à�ëjÁ¸1\à9ì¨ZË¬ÿ¢Þ1�A��ÿ9ÉcÝXÞ1�D�<ÆUÞyÍ�È¶�xÞyÿ¢É�MI@Vë�Û×ì
�³é�ÖFo)&/%<ë¢Û×ì~� é�Z�
É7Þ�d.ÿ9ÆUà Ý7Þ3�,�<ÆUÞ1ÍXÈ��<Þ1ÿ9É�MI@�ë¢Û×ì
� ëJ�~��BSì%$ Ä Ö$o)&/%<ë¢Û×ì~�èëJ�V1ÉBSì û $SÁ Ä Z*u+�-�ÿ9É7�SÉ¢�xÞy�YÎeÝXÞ1�D�<ÆUÞyÍ�È¶�xÞyÿ¢É�MI@Vë�Û×ì
��ù ðYù ÖFo)&/%Aë�Û×ì~�Aù ðSû ZË�Æxÿ]ÿ�d��/Ï>GH�!BD(µ&/EJE�Z
Ùt�J�LK ª �s�ä�s�e�����
®����N�S�$���5­q�£�Y�N��� �Y�M>£�j�$���$���
�åL7I'uF"�BDC#�lI'G2� R C R E£%5&/�FWFC/=�o)&/%5G2&/�F(H",Û uY&/E�gF%5C/�Y&/�FGH(2GHI�@?WF"D�FE5GwI�@�L R �FB,I'G2C/�

��ëyø¢ì
� Á0�ë Ä32 ì ù� åû "¨�©g)N§1 ëyø�1ªé�ì ûÄ 0 û O ú
1P7 �cø���7
I5uF"��\Û uY&/Es&��FC#%J=V&/(�WFGHEJI5%5G2� R I'GHC#�!d�GwI'uk=?"�&/�°éª&)�FW�EJI'&/�FWY&)%5W�WF",oSGµ&)I5G2C#�C0�Z�m¤"pd�%JGHI5"?ÛQ8:¤ë1é�ú+0 û ì,Z�Ð�GH R %J"qÑ�EJuFC<d�EKI5uF"�"Ö¯¢"�B,I¬C/LXBruY&/�$ #G2�F fI5uF"qo/&)( R "DEKC)L�é×&/�FWC0�Z�Dà.-�ÿ�Æ<�<�YÉ¢�zÆx�S�AÈ7Îy�lÏ�GHL�Û98�:¤ë1é�úR0 û ì�I'uF"D�!I5uF"�%'&/�$WFC#=¿o)&/%JGµ&/�F(H"tß WF"DhF�F"�Wk�a@

ßr� Û{1 é0
GHEfWFG2EjI'%5GH� R I5"�Wõ&/E:ß?8S: ë3Â©úAÁxì,Zª~tu$G2EzG2E R EJ"DL R (tLyC#%f(HC©C/`SGH�F R gõG2�ªI'&/�F(2"DE�I'uF"_o)&/( R "�EzC/LKI'uF"
WFGHEJI5%5G2� R I'GHC#�!L R �FBDI5G2C#�°LyC/%s&/%J�FGHI5%'&/%j@k�$C#%5=?&/(�WFG2EjI'%JG2� R I5G2C#�$E�Ö�I'uY&)I¬G2EDÖ¢de"fWFC#�]§ Is�F"D"�W×&VEJ"�gY&/%5&)I'"
EJ"DIKC/L7Ir&/�F(H"�EtLyC#%t"�&/Bru!o)&/( R "qC/LXé×&/�FWC0�Z*,+]�Yà.-XÎ1�\6�7}�]ÏtuFC<d I'C R E5"�I'u$"��$C#%5=?&/(|I'&/�F(2"DE>LyC#%�&/%J�FGHI5%'&/%j@��FC#%J=V&)(|WFGHEJI'%JG2� R I'G2C/�FE�Z
Å�È�Æx�<â7�aÆ�Þ1à.-�ÿ�Æ<�<�YÉ¢�zÆx�S�AÈ7Îy�<�/Ï
Á#Z �åLeÛ_ù°&/�FW�Û�û×&/%5" GH�FWF"Dg¢"D�FWF"��lI×%'&)�FWFC#= o)&/%5G2&/�F(2"DEkd�GwI'u WFGHEJI'%JG2� R I'G2C/�FET:¤ë1éXù¨úR0 ûù ì°&/�$W:¤ë1é]ûAúR0 ûû ì�%5"DE5g9"�BDI5GHo/"�(H@/ÖYI'uF"D�!I5uF"�%'&/�FW$C#=�o)&/%JGµ&/�F(H"sWF",hY�F"�Wk�l@

Ä Ó



X

PR
OB

AB
ILI

TY
 D

EN
SIT

Y

-10 -5 0 5 10

0.0
0.1

0.2
0.3

0.4

X

PR
OB

AB
ILI

TY
 D

EN
SIT

Y

-10 -5 0 5 10

0.0
0.1

0.2
0.3

0.4

X

PR
OB

AB
ILI

TY
 D

EN
SIT

Y

-10 -5 0 5 10

0.0
0.1

0.2
0.3

0.4

X

PR
OB

AB
ILI

TY
 D

EN
SIT

Y

-10 -5 0 5 10

0.0
0.1

0.2
0.3

0.4

Ð�GH R %J"�Ò$M>¡KC#%5=?&/(]WFGHEJI5%5G2� R I'GHC#�FEtd�GHI5u]Msë1&lì>éh�¯Â$ú+0 û � Á#ÖXë1��ì>éh�¯Â©ú+0 û ��=$ÖXëyB<ìté�� Ä ú+0 û �
Á#Ö2ë1WYì�é��l1®Á#úR0 û � Ñ

ßr�kÛ_ù��ÉÛ�û
GHE�&/(2EJC��$C#%5=?&/(¢d�GwI'u
=�"A&/�

@�ë�ßsì~��@Vë�Û_ùJì��D@Vë�Û�û¨ì
� éXù�� é]û
&/�$W
o)&/%JGµ&/�$B�"

o)&/%�ë±ßsì
�Øo/&)%<ë�Û_ù��ÉÛ�û¨ì
�³o)&/%Aë�Û_ùJì��ªo/&)%<ë�Û�û,ì~�<0 ûù ��0 ûû ü
Ä Z �åLeÛ_ù°&/�FW�Û�û×&/%5" GH�FWF"Dg¢"D�FWF"��lI×%'&)�FWFC#= o)&/%5G2&/�F(2"DEkd�GwI'u WFGHEJI'%JG2� R I'G2C/�FET:¤ë1éXù¨úR0 ûù ì°&/�$W:¤ë1é]ûAúR0 ûû ì�%5"DE5g9"�BDI5GHo/"�(H@/ÖYI'uF"D�!I5uF"�%'&/�FW$C#=�o)&/%JGµ&/�F(H"sWF",hY�F"�Wk�l@ßr�kÛ_ù�1.Û�û
GHE�&/(2EJC��$C#%5=?&/(¢d�GwI'u
=�"A&/�

@Vë±ßsì
�U@�ë�Û_ù5ì�1�@Vë�Û�û¨ì
� éXù�1ªé]û
&/�$W
o)&/%JGµ&/�$B�"

o)&/%Aë±ßsì~�³o/&)%Aë¢Û
ù�1.Û�û,ì~� o)&/%Aë�Û_ùJì�� o)&/%Aë�Û�û¨ì
�U0 ûù ��0 ûû ü
´$Z)V��SÉ7�aÆx�YÎ�ÆU�S�AÈ7ÎÙ���åL�Û_ù¨úAüwüwüHú%Ûzýk&/%J"?GH�FWF"�g9"��$WF"��lIf%5&/�FWFC#= o)&/%JGµ&/�$(2"�Eqd�GwI'uTÛ � 8W:¤ë1é � ú+0 û� ì
&/�$WKB$ù,úAüwüwüHú'B#ýz&)%5"�B�C#�$EJIr&)�aI5EKI5uF"��
I'u$"�%5&/�FWFC/=¿o)&/%5G2&/�F(2"¬WF"DhY�$"�W°�l@

Ä �



ßr� ý2� 	 ù B � Û �
uY&)E£&f�FC/%5=?&/(]WFGHEJI'%JG2� R I'G2C/�Vd�GHI5u!=�"A&)�

@�ë�ßsì~��@XN ý2 � 	 ù B � Û � O �
ý2 � 	 ù B � é �

&/�$W
o)&/%JGµ&/�$B�"

o)&/%<ë�ßsì~� o)&/% N ý2 � 	 ù B � Û � O �
ý2 � 	 ù B û� 0 û� üY��aÆ<Ë\Þ1à.-�ÿ�Æ<�<�YÉ¢��ÆU�S�AÈ7ÎÙ�

�_�lþ�É7ÞÙ�xÞ1ÿ9É�Ï�&n¹J-/89²S{U± *�-/±¬Û962}qC/L>E5G2TD"?÷ Ly%5C/= &kWFGHEJI'%JG2� R I'G2C/�
��ëyø¢ìqG2E®&kE5",I�C/L�G2�FW$"�g9"��FWF"D�lI
&/�$W!GHWF"��lI5G2BA&)(2(H@?WFGHEJI'%JG2� R I'"�W
%5&/�FWFC#=�o/&)%5Gµ&)�F(2"DE�Û_ù¨úAüwüHüwú%Ûzýz"A&/Bru
d�GHI5u_I'uF"�WFGHEJI'%JG2� R I'G2C/�C��ëyø¢ì¨Z

�åL�Û_ù¨ú�üHüwüHú Û�ý�&)%5"�&
¹5-/89²S{U±�*�-/±¬Û962}eLy%JC#=¿I5uF"��FC#%5=?&/(]W$G2EJI5%5GH� R I'GHC#�Z: ëyé�ú+0 û ì>I5uF"��
I'u$"�%5&/�©æ
WFC/=¿o)&/%5G2&/�F(2" �Û � Á

÷
ý2 � 	 ù Û �

uY&)E£&f�FC/%5=?&/(]WFGHEJI'%JG2� R I'G2C/�Vd�GHI5u!=�"A&)� @�ë �Û×ì
� é

&/�$W
o)&/%JGµ&/�$B�"

o)&/%Aë �Û×ì
� 0 û÷ ü
¡KC/I'"?uF"�%J"VI'uY&UI �Û GHE�&°%5&/�FWFC#= o)&/%JGµ&/�F(H"/Z P©R gFg9C#EJ"Vd�"_B�&/%5%j@×C R If&)�ª",�©g¢"D%5GH=?"D�aI®d�uF"�%J"�d�"
WF%5&Ad %'&/�FW$C#=�E5&/=�gF(2"DE£C/L�EJG2TD"p÷¤Ly%JC#= &V�FC#%J=V&)(7W$G2EJI5%5GH� R I'GHC#��½!GHL�de"�WFC?I'uFGHE¬%5"Dg¢"�&)I'"DWF(H@k&/�$W
",o/&)( R &)I5"qI'uF"�=?"�&/�kI5uF"��k"A&/BrukI'G2=�"qd�"�d�G2(H(] #"DI¬&?W$G!¯¢"�%5"D�lIs&/�$EJde"�%�Z��åLXd�"�d�"D%5"pI5C?%J"�g9"A&)IKI'uF"
"¨�$g9"�%JG2=�"��lI¬&/��G2�©hY�FGHI5"�� R =��¢"D%¬C/LXI'GH=?"DEKI5uF"��°I5uF"pW$G2EJI5%5GH� R I'GHC#�
C/L�I5uF" �Û¤§¦EKI'uY&)IKde"�C#�$I'&/G2�!G2E:¤ë1é�ú+0 û $)÷¶ì¨Z

Ä =



[ \��������
×X���A
���Q^] ����QÖRf×��
×
ò£�J� _a���F�Y�����só|�F�j�e�
[ %5C/�Y&/�FGH(2GHI�@×I'u$"�C#%j@ªgF%5C<oSG2W$"�E R Ezd�GHI'u =�C©W$"�(2E�LyC/%f%'&/�FW$C#= ",�©g9"�%JG2=�"��lI'EDZ PSR Bru\"¨�$g9"�%JG2=�"��lI'E
gF%JC<o©GHWF"q%5"�&/(2GHTA&)I5G2C#�$Eeø�C)LX%5&/�FWFC/=�o)&/%5G2&/�F(H"�E�ÛªZ�~tu$"�C/�FE5"D%Jo)&)I'GHC#��Ûá� ø°GHEtC#�F(w@�C#�F"qC)L�=?&/�l@
g9C#E5EJG2�F(H"fo/&)( R "DE®C/LVÛªZVmn"�d�GHE5u×I'C°(H"A&/%J�¤&)�¢C R I�I5uF"�gF%5C#�F&/�FG2(HGHI�@°WFG2EjI'%5GH� R I5G2C#� C#%�gF%5C/�Y&/�FGH(2GHI�@
WF"D�FE5GwI�@ L R �FBDI5G2C#� d�uFGHBruQgF%5CSW R BD"�W\øõ½ªI'u$G2Efd�G2(H( R EV&)(2(2C<d R E�I5C¤=?&/`/"!G2�©Ly"�%5"D�FB�"°&/�9C R IzI'uF"
gF%JC©BD"�EJE R �$WF"�%�EJI R W$@/Z
ÐYC#%�"¨�F&)=?gF(H"/Ö#de"Kd�GH(2(©�¢"K&/�F(H">I'C�gF%5"DWFG2B,I�L R I R %J"�C R I'BDC#=�"�ErÀUE R =�=V&)%5G2TD"�I'u$" R �FWF"�%J(H@SG2�$ ®Ej@©EjI'"D=kZ

~tuF"!�FC/I'&)I'GHC#� d�"
EJuY&/(2(��FC<d R EJ"!I5C×%J"�gF%J"�EJ"��lIVC R %zgF%5C#�F&/�FG2(HGHI�@×=�C©WF"D(>G2Ejà�ëyø~¹ÒÅ/ìpd�uF"�%J"KÅ
%J"�gF%J"�E5"D�lI'EsI'u$"pgY&/%5&/=�"DI'"D%£C)L�I'uF"®=?CSWF"D(]½�I'uFGHE¬�FC)Ir&)I5G2C#�!=V&)`/"�E£",�©gF(HG2B�GwI�I'uY&)I£I'C?"Do)&/( R &)I'"�I'uF"
gF%JC#�Y&/�$G2(2GwI�@�C/L�EJ"�"DG2�F ?&�gF&/%JI5G2B R (µ&/%eC#�FE5"D%Jo)&)I5G2C#�_de"®�F"D"�W!I'Cz`a�FC<d¯I'uF"qo)&/( R "qC/L�Å©Z

��� P "�B,I'G2C/�n´�I5uF"zgF%5C#�F&/�FG2(HGHI�@!=�C©WF"D(2E¬d�u$G2Bru d�"z(2CSC#`)"�W×&)I�B�C/�aI'&/G2�$"�W�Û$-/¹5-/±V},+�},¹'*,Ö]LyC#%s"¨�Sæ
&/=�gF(H"
ëyGÙì�&z�FG2�$C#=?G2&/(9%'&/�FW$C#=�o)&/%JGµ&/�F(H"¬d�GHI5u
gF%5C#�F&/�FG2(HGHI�@?C/LXE R BDB�"�EJEVàkE5C[Å?�zà¶Ö
ëyG2GÙì�& [ C#G2EJE5C#�!%'&)�FWFC#=�o/&)%5Gµ&)�F(2"¬d�GwI'u
%'&UI'"¤ùkE5C:Å?�Aù¶Ö
ëyG2G2Gµì�&z�FC#%J=V&)(|%'&)�FWFC#=¿o)&/%JGµ&/�$(2"¬d�GwI'u
=?"�&/�
é×&/�FW
o/&)%5Gµ&)�FB�"`0 û E5C:Å?� ëyé�ú+0 û ì¨Z

��� P "DBDI'GHC#�
´pI'u$"�E5"qgF&/%'&/=�"DI5"�%JE�d�"D%5"�&/EJE R =�"�W
`a�FC<d��!&/�FW_de"qB�C R (HW�gF%J"�WFGHBDI>I5uF"sC R I5B�C#=�"�E
de"qd�"D%5"�(2G2`)"�(w@VI'CzEJ"�"/ÖYLyC#%t"¨�$&/=?g$(2"sde"�BDC R (HWk",o/&)( R &)I5"qgF%5C/�Y&/�FGH(2GHI5G2"DEeE R Bru�&/EI@�aFë¢Û Õ ´lì¨Z
���nEJIr&UI'G2EjI'GHBA&/(�&/g$gF(2GHBA&)I5G2C#�FEsde"�&)%5"�G2�nI5uF"�C#gFg9C#E5GwI'"�E5GHI R &)I5G2C#�°½�de"VC/�$Ir&/GH�n%J"A&/(HG2T�&)I'GHC#�FE�ëyI5uY&)I
GHE�ÖSC#�FE5"D%Jo)&)I5G2C#�FE'ì�Ly%5C/=�EJC#=�" R �F`a�FC<d��
gF%JC#�Y&/�FGH(2GwI�@f=?CSWF"D(|&/�$WVd�"sd�GHE5uVI5C� R "DE5E>I5uF"¬o)&/( R "�E�C)L
I5uF"�gY&/%'&)=?",I'"�%JEtC/L7I'uF"�=�C©WF"D(.Z
b LÙI'"�%tC/�FE5"D%JoSG2�F �C R I5B�C#=�"�Etø]ù,Ö$ø�û<Ö¶ZwZwZHÖ øYýfd�"�=?&<@V�¢"�GH�aI5"�%J"�EJI5"�WkG2�]MËsÿ9Þ1É¢�z�S�D�xÞ1à¤�$�xÞyÿ9É�MX R "DE5E5GH�F zI'uF"qo)&/( R "qC/L�ÅSZ�DÉ¢�<�aÆ��F�YÎ��S�D�xÞ1à¤�$�xÞyÿ9É�M� /GHoSG2�F �&/�kGH�lI'"�%jo)&/(]G2�_d�uFGHBru!de"®&/%5"�¥¦B�C#�©hYWF"��lI�§9I5uY&)IIÅf(2GH"�E�Zb
Ë�-�ÿY�xâ7�S�AÞ1�>�<�S�D�xÞ1É7ß�M¶"¨�F&)=?GH�FG2�F K&�gY&/%jI'G2B R (µ&)%¶i R "�EJI5G2C#�®C/LYGH�aI5"�%J"�EJIXB�C/�FB�"D%5�FGH�F £I5uF"egF&/%'&/=�"DI5"�%ÅSÖFLyC#%t",�$&/=�gF(2"GÅ?� Â$Z

ò£��ð ó°�e�j�>�Q���S�F�J�����Y�N�e�

P©R gFg¢C/E5"pde"fC#�$I'&/G2�°&V%'&/�$WFC#=»E'&/=�gF(2"�C/L�EJG2T�"p÷¤Ly%5C#= EJC#=?"®gF%5C/�Y&/�FGH(2GHI�@
=�CSWF"�(c��ëÙø~¹ÒÅ#ì¨Zs~tuY&)I
GHE�Ö�de"�C#�$I'&/G2�¤=?"�&/E R %J"�=�"��lI'E®ø � ëÙø]ù,úAüwüHüwú5øYý#ì®C#� ÷QGH�FWF"Dg¢"D�FWF"��lIz&)�FWªG2WF"D�lI'G2B�&/(2(w@�WFGHEJI'%JG2� R I'"�W
%5&/�FWFC#=�o)&/%5G2&/�F(2"DE�Û �èë�Û_ù¨úAüwüwüHú%Ûzý#ì�"A&/Bru!d�GHI5u
I5uF"�E'&/=�"qWFGHEJI'%JG2� R I'G2C/�C��ëyø~¹ Å#ì,Z

���
I'uFGHEtBA&/EJ"�de"�uY&Ao#"

��ëÙø ¹ÒÅ/ì��<��ëyø]ù,ú�üHüwüHúJøYýL¹ Å#ì~����ëÙø]ù�¹ÒÅ/ì,üwüHüd��ëÙøYýL¹ Å#ì
� ýe� 	 ù ��ëÙø � ¹ÒÅ/ì,ü*,+]�Yà.-XÎ1��Ï�WF&)Ir&/EJ"DI Ä ÖYg9"�%JB�"��lI'&/ #"®&/E5u
B�C/�aI5"��lIAZ
mn"zB�C R (HW¤&)E5E R =?"zI'uY&UI�ø]ù,Ö�ZwZHZwÖ ø]ù����f&/%5"?&
%'&/�FW$C#= E'&)=?gF(H"�Ly%5C#=9��ëyø � ¹ é�ú+0 û ì¬d�uF"�%J"f��ëNü�¹Ôü ì¬GHE®&
�FC/%5=?&/(|WFGHEJI5%5G2� R I'GHC#�]Ö©I5uY&)I�GHE�M

´#Â



Û � 8&:¤ë1é�úR0 û ì,ü
�_�lþ�É7ÞÙ�xÞ1ÿ9É�MK&/�l@�%5"�&/(wæ.o)&/( R "DWkL R �$BDI'GHC#��_X�hg|ëÙø]ù,úAüHüwüwú5øYýlìKC/L�I'uF"fC/�FE5"D%Jo)&)I'GHC#�FEsGH�°I'u$"�%'&/�$WFC#=
E5&/=?g$(2"sGHEKB�&/(2(H"�W
&V*,+.-/+302*,+10.4,Z_ GHE_`a�FC<d��¯&/E
&/�­}r*,+10Ù±�-/+N{U¹?GHL�d�" R EJ"nGwI
&/E!&ª R "DE5E
C/L�I'uF"�o)&/( R "�C/LpEJC#=�" R �F`a�FC<d��
gY&)%'&/=�"DI5"�%�Z*,+]�Yà.-XÎ1�r��71 �M &nBruF"�=�G2B�&/(£g$(µ&/�lI?gF%5CSW R BD"�E_&×B�C#=�g¢C R �FW\I5uY&)I?B�C#�lIr&)G2�FEV&¤gY&/%jI'G2B R (µ&)%�BDC#�©æ
EjI'GHI R "��lI b Z b %'&/�$WFC#= E5&/=�gF(2">C)L¢EJG2TD"qÁ<ÂsC/L9I'uFGHE�B�C#=�g9C R �FWfd�&/E�C#�$I'&/G2�F"DW�&/�FWfI'uF"tg9"�%JB�"D�aI'&/ #"DE
C/L b C/LX"A&/Bru
d�"D%5"�=?"�&/E R %5"�W|M

ï ZÔ´©ÖFÑFZÊ=$ÖYÒ$Z Ä Ö ï ZÔÓ©ÖFÑFZÊ�
ï Z¦ÑFÖ�Ò©ZHÁ#ÖFÒ$ZÔ´©Ö ï Z¦Ò$Ö ï Z ï Z

P©R gFg¢C/E5"KGHI�de"�%J"¬&/EJE R =�"�W�I'uY&UI�I'uF"DE5"K=?"�&/E R %J"�=�"��lI'E�LyC#%J=?"DW?&q%5&/�FWFC#= E'&/=�gF(2"tC)L|EJG2T�"�Á<ÂsLy%JC#=
&f�FC#%J=V&)(]WFG2EjI'%JG2� R I5G2C#�?d�GHI'u!=�"A&/�
é×&/�FW!`a�FC<d��!o)&/%JGµ&/�FBD"�0 û � Â$ü ï û Z
¸KCxd B�C R (2W_d�"� R "DE5EtI'u$"�o)&/( R "qC/L�é¤·i�&/%JG2C R Eeg9C#E5EJG2�FGH(2GwI'G2"DE�&/%5"£C#g9"��VI5C R E�MXd�"sBDC R (HWVI'%j@�I5uF"¬=�"A&)�]Ö©I5uF"¬=�"�WFG2&/�]ÖlI'u$"q&Ao#"�%5&/ #"sC)L]I'uF"
EJ=V&/(H(2"DEJI�&/�$W
I5uF"�(µ&/%J #"�EjI�ÖHZwZwZ
¸KCxd WFCfd�"�¡ R WF /"®&)�!"DEJI5G2=?&)I'C#%t·�Dà.-�ÿ�Æ<�<�YÉ¢�®Þ1Ý7�a�]MXC R %�"�EJI5G2=?&)I'C/%�_k��g|ë�Û ì�GHE�&�L R �$BDI'GHC#�VC)L|I'u$"£%5&/�FWFC#=èo)&/%JGµ&/�$(2"�E�Û_ù,Ö�ZwZHZwÖ Ûzý
&/�$W!EJC�I5uF"�"�EjI'G2=?&)I5C#%>GHI5E5"D(HLXuY&/EK&fWFG2EjI'%5GH� R I5G2C#��d�uFGHBrukGHEt`a�FC<d���&/E>I5uF"�*�-/±¬Û96;0Ù8Sv�²/02*,+3¹¨01¼�ÜS+30.{U8YZ
mn"®deC R (HW°(2GH`/"�I'uF"®WFG2EjI'%JG2� R I5G2C#�!C/L�C R %£"DEJI5G2=?&)I'C#%tI5CV�9"?¥¦B�(2C/E5"®I5C?I5uF" R �$`S�$Cxd���gF&/%'&/=�"DI5"�%uÅ©§
d�GwI'u
uFG2 /u!g$%5C#�Y&)�FG2(HGHI�@#Z

�åL7d�"quY&Ao/"®&�W$G2EJI5%5GH� R I'GHC#�VLyC#%�C R %>"DEJI'GH=V&UI'C#%�I'uF"D�!u$Cxd B�C R (2W�de"�E R =�=V&)%5G2TD"£I5uFG2E>W$G2EJI5%5GH� R æ
I5G2C#��·
ëyGÙì�Ì®â7�����9�aÆx�Fß��\�F�YÎ1È��9M�I5uF"�"�EJI5G2=?&)I'C/%�_r�Ug|ë¢Û ì�G2EtE5&/G2W_I5C?�9"fÜ©89¼�01-U*<}5²qGHL

@j( _k*��AÅ
½sC#�®&<o/"�%5&/ #"�d�"eC#�$Ir&)G2�qI'uF"�B�C/%5%5"DBDI�&/�FEjd�"D%�Z��åL©d�"�%5"Dg¢"�&)I'"DW®I'u$"e"¨�$g9"�%JG2=�"��lI�&/�®GH�$hY�FGwI'"�� R =��9"�%
C/L7I'GH=?"DE>I'uF"D�kC R %�&Ao#"�%5&/ #"®&/�FEjd�"D%KdeC R (HW!�9"qI'uF"�BDC#%5%J"�BDI£&/�$EJde"�%�Z
ëyG2GÙì�Ìpâ��\�F�$Æ)Þy�YÉ7Ê#��M�GwLXde"�uY&Ao#"�I�d�C?"�EjI'G2=?&)I5C#%5E>I5uY&)IK&/%J" R �S�$Gµ&/EJ"�W
I'uF"D�!de"�deC R (HWk%5&)I'u$"�% R E5"
I5uF"�C#�F"qd�uFG2Bru!uY&/EtI5uF"�E5=?&/(2(H"�%eo)&/%JGµ&/�$B�"/Z`�"�BA&)(2(�I'uF"?%5"DE R (wIpLy%5C/= P "�B,I'G2C/� ´!I5uY&)IpGHL�de"�uY&Ao/"_&k%5&/�FWFC#= E5&/=?g$(2"zC/LtEJG2T�"?÷cLy%JC#= I'uF"
�FC/%5=?&/(|WFGHEJI5%5G2� R I'GHC#�Z: ëyé�ú+0 û ì�I5uF"�� �Û � Á

÷
ý2 � 	 ù Û �

uY&)E£&f�FC/%5=?&/(]WFGHEJI'%JG2� R I'G2C/�Vd�GHI5uk«l( �ÛT*L� é×&/�FW
o)&/%<ë �Û ì
�nmpoý Z
´$Á



P CfI5uF"�E'&/=�gF(2"q=�"A&)�!GHE�&/� R �a�FGµ&/EJ"�W!"�EjI'G2=?&)I5C#%>C/LXé�Z*,+]�Yà.-XÎ1�f��73 kÆU����Þ1�AÞÙ�<�SÝc��S�AÈ7ÎÙ�lM�GHL�de"�uY&Ao#"®&z%5&/�FWFC/=¿E'&)=?gF(H"sC/LXE5GHT�"q÷�Ly%5C#=�I'uF"q�$C#%5=?&/(|W$G2EJI5%5GH� R I'GHC#�Z: ëyé�ú+0 û ìed�GHI'u
é×&/�FWC0 û �¢C)I'u R �F`a�FC<d��kI5uF"��
I'u$"�"DEJI5G2=?&)I'C#%_r� Á

÷�1ØÁ ý2� 	 ù ë¢Û � 1 �Û�ì û
GHE�&/� R �a�FGµ&/EJ"�Wk"�EJI5G2=?&)I'C/%>C/Lc0 û Z

´ Ä



ò£��Ù _a���F���q>��
®����S�F�J�����Y�N�e�

mn"puY&Ao/"fE5"�"D��I'uY&UIq&/EJE5CSB�Gµ&UI'"�Wkd�GHI'u°&/�l@°g9C#GH�aI£"�EjI'GH=V&)I5C#%KC/L�&/� R �F`a�FC<d��×gF&/%'&/=�"DI5"�%,Å�I'u$"�%5"
GHE�&z=�"A&)E R %J"�C)LXI5uF" R �FB�"D%JI'&/G2�lI�@
C/L7I'uY&UI�"�EJI5G2=?&)I'C/%�Z*,+]�Yà.-XÎ1��M Ã C#�FE5GHWF"�%�&�%'&/�$WFC#=èE5&/=?g$(2"tC/L|E5G2TD"�÷�Û_ù¨ú�üHüwüHú Û�ýqLy%JC#=r:¤ë1é�úR0 û ì�d�GHI'u!0!`a�FC<d��V� R I
é R �F`a�FC<d��]Z�~tuF"�"�EjI'G2=?&)I5C#%ZséK� �Û uY&/E

«k( �ÛT*L� é

&/�$W

o)&/%Aë �Û×ì
� 0 û÷ ü
b � &)(HI'"D%5�Y&UI'GHo/"®=�"DI5uFCSW�C/L�WF"DE5B�%JG2�FGH�F VI5uF" R �FBD"�%jIr&/GH�aI�@°&/EJE5CSB�Gµ&UI'"�Wkd�GHI'u�&/��"�EjI'G2=?&)I5"®GHE£I'C

 #Gwo#"z&/� GH�aI5"�%jo/&)(�d�GHI5uFG2��d�uFGHBru�d�"fI'u$G2�F`!I'uY&)I?Å�(HG2"DE�Z ¾ �F"fd�&A@�C/L�WFC#GH�F �I'uFGHEqG2EsoSGµ&_&
Ê#ÿ9É¶þLt
Ý��SÉXÊ#��Þ1É¢�<�aÆ��F�FÎjZ*,+]�Yà.-XÎ1�£��72ç]MsGH��(2"DBDI R %5"�EqW$"�%5Gwo#"fI'u$"fB�C#�$hFWF"��FBD"?GH�lI'"�%jo)&/(XLyC#%£I'uF"f=�"A&/� éªC/Le&_�FC#%J=V&)(XWFGHEjæ
I5%5G2� R I'GHC#�nd�uF"D�ªI'uF"�o)&/%JGµ&/�FBD"j0 û GHE�`a�FC<d��]Zn~tu$"�Á<Â#ÂYëNÁ?1Uu�ìRv B�C#�$hFWF"��FBD"
G2�lI'"D%Jo)&/(�GHEp #Gwo#"D�
�l@9M

N �ø 1�w�x  åûy0z ÷ úµ�øF�hw�x  åû�0z ÷ O
d�uF"D%5" w�x  åû£GHEtI'uY&)Ito)&/( R "qE R BrukI'uF&)I

ÁI1�uh��@Vë"1 w x  åû �rßb� w x  åû ì
d�uF"D%5"�ß{8|: ë3Â©úAÁxì,Z P C�LyC#%�",�$&/=�gF(2"�LyC#%}u��»Â$üwÁ<Â
d�"_uY&Ao/" w � Á#ü¦Ò/Ñ#Ñ�=$ÖXLyC#%~ub� Â$üÔÂ ï d�"
uY&Ao/" w �¿Á#üÊ=#Ò#Â#ÂV&/�FW�LyC#%Pu�� Â$üÔÂ©Á�d�"fuY&Ao/" w � Ä ü ï Ó ï �©Zs~tuF"�EJ"�´�BA&/EJ"�E�&/%J"f&/gFgF%JC#gF%JGµ&)I5"®LyC#%
BDC#�$hYWF"D�FB�"�G2�lI5"�%Jo)&/(HEtC/LNÖF%J"�E5g9"�B,I'Gwo#"�(w@#ÖÞ=#Â�v�ÖS= ï v�&/�FWK=�=�v_Z

P©R g$g¢C#EJ"��FC<d I5uY&)I�Û_ù,úAüwüHüwú%ÛzýK&/%5"�&K%'&/�FW$C#=¯E'&)=?gF(H"�Ly%5C#= I5uF"��FC#%5=?&/(lWFGHEJI5%5G2� R I'GHC#��: ëyé�ú+0 û ì
d�uF"D%5"��FC<d¯Í�ÿY�xâ é×&/�FWC0 û &/%J" R �F`a�FC<d��]Z

���
I'uF"�BA&)E5"qd�uF"�%J"�0 û d�&/EK`S�$Cxd��!d�" R EJ"�W!I'uF"qL1&/B,ItI'uY&)Ißr� ë �Û{1 é�ì0�$ z ÷
uY&)E>I'uF"qEjIr&/�FWF&/%5W_�FC/%5=?&/(|WFGHEJI5%5G2� R I'GHC#�j:¤ë3Â$úAÁ<ì,Z�mn"qBA&/�F�$C/I�WFC�I'u$G2E>uF"D%5"qEJG2�FBD"`0×GHE R �F`a�FC<d��]Z

mn"�B�&/�]ÖYuFC<de"Do/"�%�Ö9%5"DgF(µ&)B�"�0 �a@_I5uF"�"�EjI'G2=?&)I5C#%
0,� 3 ý2 � 	 ù ë�Û � 1 �Û×ì û $Fë1÷�1ØÁxì 4 ù� åû

BDC#�FE5GHWF"�%tI5uF"��F"Dd %'&/�FW$C#=¿o)&/%5G2&/�F(H" _k� �Û{1ªé0�$ z ÷
´#´



~tuFGHE>%'&)�FWFC#=�o/&)%5Gµ&)�F(2"KWFCS"�Et�FC/I>uY&Ao#"�&��FC#%J=V&/(9WFGHEJI'%JG2� R I'G2C/��� R I>d�uF&)I�G2E>`a�FC<d��!&/E>I5uF"�á5�D�xÈ.t
Ý��SÉ¢���w�Uã���t'ÝXÞ1�D�<ÆUÞyÍ�È¶�xÞyÿ¢É�d�GHI5u
÷�1QÁ�WF"� #%J"�"DEKC)LXLy%J"�"�W$C#=kZ�~tu$"�Ijæ�WFGHEJI5%5G2� R I'GHC#��G2E>d�GHWF"�(w@VI'&/� R æ
(2&)I'"DW?LyC#%�WFG!¯¢"�%J"��lIeWF"� #%J"�"DE>C/L]Ly%J"�"�W$C#=kZ�8�GH`/"KI'uF"£�FC#%5=?&/(YWFGHEJI5%5G2� R I'GHC#�?GwI�G2E�Ej@S=?=�"DI5%5G2B�&/(�&/�9C R I
TD"�%5C°� R I�uF&/EV¥ÚL1&)I5I5"�%®I'&/G2(HE�§wÖ7I5uY&)IpG2E�Ö7I'uF"D%5"�GHEp=�C#%5"�gF%JC#�Y&/�FGH(2GwI�@�G2�×I'uF"VI'&/G2(HE�Z b E®I'uF"?WF"� #%J"�"DE
C/L£Ly%5"D"�WFC#=ô÷ØI5"��FWFE�I'C×G2�$hF�FGHI�@ I5uF"
IJæ�W$G2EJI5%5GH� R I'GHC#� I'"D�FWFEzI'C I'uF"!�FC#%J=V&)(tWFG2EjI'%5GH� R I5G2C#�]Z ~tuF"
GH�aI R GHI5G2C#�¤uF"�%J"kGHE�I'uY&)I?&/Efde"
C#�$Ir&)G2� =?C/%5"
&/�FWõ=�C#%5"_WY&UIr&�C R %z"�EjI'GH=V&)I5C#%pLyC#%�0�Ö��Y&/=�"�(w@É0#Ö
�9"�BDC#=?"DEs�9"DI5I5"�%q&)�FW��¢",I5I5"�%sGH�°I'uF"pE5"��$E5"fI'uY&UI¬d�GHI5u�uFGH #u�gF%JC#�Y&/�FGH(2GwI�@_d�"�d�GH(2(��¢"pB�(2C/E5"pI5CVI'uF"
I5% R "zo)&/( R ")Z
¸£"D�FB�"?GHI�G2Ez¥ &)E®GwL�§]de"�`a�F"Dd�0\&/�FWnBA&/� R E5"?I5uF"��FC#%5=?&/(�WFGHEJI'%JG2� R I'G2C/�]Z�Ð�GH R %J"!Á
EJuFC<d�E¬&fE5"D(2"DBDI'GHC#�
C/L�Ijæ�WFGHEJI5%5G2� R I'GHC#�FE�Z

X

PR
OB

AB
IL

IT
Y 

DE
NS

IT
Y

-4 -2 0 2 4

0.
0

0.
1

0.
2

0.
3

0.
4

n=1
n=3
NORMAL

Ð�GH R %J"�Ó©M b E5"D(2"�B,I'GHC#�
C/L�I�WFGHEJI5%5G2� R I'GHC#�FE

���!(2"�B,I R %J"�Etde"�d�GH(2(|EJuFC<d¯I'uF&)ItI'uF"�BDC#�$hYWF"D�FB�"®G2�lI'"D%Jo)&/(|LyC/%té×GHEt #GHo/"��!�l@¢M

N �ø�1 ú x  åûÖ0z ÷ úµ�øF� ú x  åû)0z ÷ O
d�uF"D%5"Gú x  åû GHE>I'uY&UIKo)&/( R "qE R BrukI'uF&)I

´/Ñ



Á¸1�u£��@?ë51¸ú x  åû,��_���ú x  åûDì
d�uF"D%5"G_¯uY&)E£&�Ijæ�WFGHEJI'%JG2� R I'G2C/�Vd�GHI5u!÷�1QÁ�WF"D #%5"D"�EKC/LXLy%J"�"DWFC#=!Z
¡KC/I'")MsI'uFGHEqG2�lI'"D%Jo)&/(�GHEsd�G2WF"D%sI'uY&/��d�uF"D�nI5uF"fo/&)%5Gµ&)�FB�"}0 û GHEq`S�$Cxd��|ÖX%J"p�Y"DBDI'GH�F _I'uF"z"¨�©I5%'& R �©æ
BD"�%JI'&/G2�lI�@_GH�_I'uF"�"�EjI'GH=V&)I5"qC/Lc0 û Z
ò£��ò �¯òu¬p���Y�s���F�N�c�$���S�F�J�s�
mn"�uY&Ao#"KE5"�"D��C#�F"�=�"DI5uFC©WzC/L|=V&)`SGH�F qG2�©Ly"�%5"D�FB�"£&/�9C R I�&/� R �F`a�FC<d���gF&/%'&/=�"DI5"�%X½f&�BDC#�$hYW$"��FBD"
GH�aI5"�%jo/&)(.Z
¡KCxd d�"�B�C/�FE5GHWF"�%�&z%5"D(µ&)I5"�W!&/gFgF%JCl&/Bru�½Vua@Sg9C/I'u$"�E5GHEKI5"�EjI'G2�$ FZ*,+]�Yà.-XÎ1�k��7}6]ÏF�e@c(µ&AdîI'u$"�=?"�&/�\de"�G2 /uaI�C/L�&¤=?&/� R L1&/BDI R %5"D%�§ÚE�gY&/Br`)"DI5E!= R EJI_�9"�&)IV(2"�&/EJI
Á<Â/Âk #%5&/=?EDZ b %5&/�FWFC#= E5&/=?g$(2"�C/Lt÷\gF&/Br`/",I'Ef&/%J"VEJ"�(2"DBDI5"�W &/�FW×I'uF"?d�"DG2 #ulI�C)Lt"A&/Bru¤G2E�WF"DI5"�%jæ
=�G2�F"DW]Z�~tuF"®de"�GH #ulI'EKBA&/�!�9"p&/EJE R =�"�W!I'C��¢"��FC/%5=?&/(2(w@VWFGHEJI5%5G2� R I'"DW]Ze���!I'uFGHE�",�$&/=�gF(2"sI5uF"pÉ|ÈXÎ1Î
â¢Ë�-�ÿ��<â7�S�AÞ1�/ÖYC#%tul@Sg¢C)I'uF"DE5G2EKC/LXG2�lI'"D%5"DEJIAÖYGHEt #GHo/"��!�l@

]F�KMlé\�äÁ<Â#Â  #%5&/=�E�Z

~tuF"��YÎÙ�<�aÆUÉ7�©�xÞ��9�kâ¢Ë�-�ÿY�xâ��S�AÞ3��G2Et /GHo#"D�k�l@
]Vù�Mlé£� Á<Â#Â  #%5&/=�E�Z

¸KCxd WFC�de"qWF"DB�G2W$"sC#��d�uF",I'uF"D%>d�"q�9"�(HG2"Do/"¬I'u$"s� R (2(¢ua@Sg9C/I'u$"�E5GHEtC#%>�FC)I�·k���_C/I5uF"�%ed�C#%JWFE>d�uY&)I
EJ"DI'EKC/LXWY&)I'&fdeC R (HW
(2"A&)W R E�I5C?�9"�(HG2",o#"<ÀUWFG2EJ�¢"D(2G2",o#"sI5uF"�� R (2(]ul@Sg¢C)I'uF"DE5G2EDZ
P©R Bru�&fWF"�BDG2EJG2C#�
G2Et�F&/E5"DWkC#�
d�uY&)IKGHEt`S�$Cxd��°&/EK&��<�S�D�?�D�<�$�xÞ1�D�xÞ1ÊFZ*,+]�Yà.-XÎ1��M�GH�aI R GHI5GHo/"�(H@/ÖSde"�B�C R (2W_BA&)(2B R (µ&)I5"¬I'uF"q=�"A&)�!C)L7I5uF"qWY&)I'& �Û &/�FW_I'uF"D�
%5""¡J"DBDI�I'u$"q� R (2(
ul@Sg¢C)I'uF"DE5G2E�GwL�GwI>d>&)E£E R ö�B�G2"D�lI'(H@�E5=?&/(2(3Ö©I'uF&)I�G2EDÖFGHL�Ûã�^'
d�uF"D%5"�'¬G2E�&fBDC#�FEJI'&/�lIAZ
P C�LyC/%q&/(2(�o)&/( R "�EsC/L �Û �9"�(HCxdäB�de"�d�G2(H(X%J""¡J"�B,I?]F�s½k`a�FC<d��n&/E¬I5uF"fÆx�Ö�D�©Ê/�<Þ1ÿ9É Æx�aß9Þ1ÿ9É C/L�I'uF"
I5"�EJI�Z À]ÈXà¤à¤�FÆ<Ë�M

b EJI'&)I'GHEJI5G2BA&)(|I'"DEJIKB�C#�$E5G2EjI'E�C/L7I'uF"qLyC#(H(2C<d�G2�$ �Ñz"�(2"D=?"D�lI'E�M

´ ï



Á/Z�~tuF"�É]ÈXÎ1Î�â9Ë�-�ÿY�xâ7�S�AÞ1�?]e�£&/�9C R I�C#�$"�C/%t=?C#%J" R �F`a�FC<d��°gF&/%'&/=�"DI5"�%JE�Z
Ä Zk~tuF"V�YÎy�A�SÆUÉ��$�xÞ¢�9� â¢Ë�-�ÿY�xâ��©��Þ3� ]Vùqd�GwI'u¤d�u$G2Bru¤I5uF"V� R (H(eul@Sg¢C)I'uF"DE5G2EpG2E��¢"DG2�F 
BDC#=�gY&/%5"DW]Z
´©Z�~tuF"q�<�S�D�?�D�<�$�xÞ1�D�xÞ1Ê�d�uFG2Bru!G2EtBDC#=�g R I'"DW!Ly%JC#=�I5uF"�WY&)I'&$Z
Ñ$Z�~tuF"�Æx�Ö�D�©Ê/�<Þ1ÿ9É ÆU�aß9Þyÿ¢É d�uFG2Bru
GH�FWFG2B�&)I'"DE�d�uFGHBru�o/&)( R "DEtC/L�I'uF"sI5"�EJI�EjIr&)I5G2EjI'G2BKd�G2(H(
(H"A&/W_I5C�%J""¡J"DBDI'GHC#�
C/L7I'uF"�� R (2(¶ul@Sg9C/I'uF"DE5GHE�Z

¸KCxd WFCfd�"�WF"DB�G2W$" R g¢C#�
I'u$"�EJG2TD"�C)LXI5uF"�%5""¡J"DBDI5G2C#�
%5"D #G2C/�°·
b EJIr&UI'G2EjI'GHBA&/(�I5"�EJIpBA&/�n%5"DE R (wIpGH�nC#�$"VC/LeI�d�C�g9C#EJE5G2�$(2"zC R I5B�C#=�"�EDÖ��Y&/=�"�(w@�%5"�¡J"�B,I'G2�$ °C#%��FC/I

%J""¡J"�B,I'GH�F fI'uF"�� R (2(¶ul@Sg9C/I'uF"DE5GHE�Z�~tuF"�%J"DLyC#%J"�I5uF"�%J"�&/%5"qI�deC�I�@Sg9"�EKC/L�"D%5%JC#%>I'uY&UI£B�&/�!�¢"q=?&/WF")M
Gµì�m¤"�BDC R (2W
%J""¡J"�B,I£I5uF"�� R (2(]ul@Sg9C/I'uF"DE5GHEKd�uF"D�°GwItG2EtGH�
L1&)BDItI'% R "/ÖYC/%
GHGÙì�L1&)G2(|I5C�%J""¡J"DBDI�I'uF"�� R (H(¶ua@Sg9C/I'u$"�E5GHEtd�uF"��kGHI�G2E>L1&)(2E5")Z
�_�lþ�É7ÞÙ�xÞ1ÿ9É�Mz%5""¡J"DBDI5G2�F °I5uF"_� R (2(�ul@Sg¢C/I5uF"�EJG2EfGwL�GHI�GHE®I5% R "�GHE�`a�FC<d��õ&/Ef&°�¨Ë�-����k�aÆUÆxÿ�ÆaZ�m¤"
WF"D�FC/I5"��l@Cu¤I5uF"�gF%5C#�F&/�FG2(HGHI�@�C/LX=V&)`SGH�F �&�I�@©g9"���"D%5%5C/%�Z*,+]�Yà.-XÎ1�f��7}6×ÆU����Þ1�AÞÙ�<�SÝ
��7Ü��73  ��É���t®�YÉ7Ý\�å¾�ÿqtJ�<�YÞ1Î1�SÝõ�A�©�,�x�
P©R gFg¢C/E5"�d�"�uY&Ao#"�WY&)I'&eÛ_ù¨ÖwZHZwZwÖ Ûzýfd�uFGHBru�&/%J"®&)E5E R =?"DWkI'Cz�9"��FC#%5=?&/(H(H@?WFG2EjI'%5GH� R I5"�W_d�GHI5uk=�"A&/�
é×&/�FW�&U8|{^(�8fo)&/%5G2&/�FB�"`0 û Z
Ã C#�$E5G2W$"�%tI'uF"�� R (H(]ul@©g9C/I5uF"�EJG2E ]F��Mlé\� é���Z
~tuF"D%5"®&/%5"so)&/%JG2C R E�&/(HI5"�%5�F&)I'Gwo#"qul@Sg¢C/I5uF"�EJ"�EKd�"�=?&<@�B�C#�FEJG2WF"D%�M

Gµì�]Vù>MléF�� éJ�>½VI'u$"� /"��F"D%'&/(�&/(wI'"D%5�Y&)I5GHo/"/Z
GHGÙì�]�ù�Mlé Õ é��AZ
GHG2Gµì�]Vù�Mlé£�\é��AZ

~tuF"�I'"DEJIKEJI'&)I'GHEJI'GHBsG2�!&/(H(|I'u$%5"�"�B�&/E5"DE£GHEß�� �Û 1ªéJ�0�$ z ÷ ü

�åL�]F�£GHE>I'% R "�I5uF"��\ßU8�: ë3Â©úAÁxì,Z
���lI R GHI'Gwo#"D(H@VI5uF"�%5"�¡J"�BDI5G2C#�
%J"� #GHC#�FE>LyC#%>I5uF"qI'uF%J"�"®&/(HI5"�%5�F&)I'Gwo#"sul@Sg¢C)I'uF"DE5"�E¬&/%5")M

Gµì�ßb�A1l'sC#%uß Õ 'UÖ
GHGÙìVß Õ 'UÖ
GHG2GµìVßb��1l'UZ

´#Ò



P C�LyC/%t]VùqM9é��� é��sde"zuY&Ao#"z&��å¾�ÿqt5�A�YÞ3Îy�SÝ³�A�©�,�fd�uFG2(HEJI¬LyC/%t]Vù�M�é Õ é��qC#%j]�ùqM9é Õ é��qd�"
uY&Ao/"p&fÿ9É7��tJ�<�YÞ1Î1�SÝc�A�©�,�lZ

ÐYC#%¬*,0wv/8Y0 �>45-/8|4r}q62},º/},6�u³ë1EJG2TD"�C)LXI�@Sg9"��e"�%J%5C#%'ì>&/�FWK]�ù�MléF�� é��tde"®BruFCSC#EJ"�'sE R BrukI5uY&)I@?ë51l'j�xßb��'�ì~�äÁI1�u
C#%�ëy"�i R Gwo/&)(2"��lI5(H@$ì @Vë�ß Õ '�ì~� x û Z

ÐYC#%¬*,0wv/8Y0 �>45-/8|4r}q62},º/},6�uª&/�FWK]Vù>M/éT�cé��Kde"�BruFC©C/E5"�'¬E R BrukI'uF&)I@Vë"1�7 �xßb�^'Dì
� Á¸1�u
C#%�ëy"�i R Gwo/&)(2"��lI5(H@$ì @?ë±ß Õ '�ì
�<u�Z

ÐYC#%¬*,0wv/8Y0 �>45-/8|4r}q62},º/},6�uª&/�FWK]Vù>M/é Õ é��Kde"�BruFC©C/E5"�'¬E R BrukI'uF&)I@?ë�',�rßb��7Øì~�äÁI1�u
C#%�ëy"�i R Gwo/&)(2"��lI5(H@$ì @?ë±ßA�^'�ì
�<u�Z

���!"A&/BrukBA&/EJ"�de"�BA&/(HB R (2&)I'"¬I5uF"�C#�FEJ"�%Jo/"�W°o)&/( R "qC/L7I'uF"�EjIr&)I5G2EJI5G2B

w � �ø�1ªéJ�0�$ z ÷
LyC#%�C R %�WF&)Ir&$Z?�åL�I5uF"�o)&/( R "zC/L>Tzde"VC#�$I'&/G2��L1&/(H(2EqGH�×I5uF"z%5""¡J"DBDI5G2C#�n%5"� /G2C#� C/LeI'uF"zI'"DEJI�I'uF"D�¤d�"
%J""¡J"�B,I�I'uF"�� R (2(|ua@Sg9C/I'u$"�E5GHE£GH�_L1&<o/C R %�C/L7I'uF"�&/(wI'"D%5�Y&)I5GHo/"/Z*,+]�Yà.-XÎ1�f��7#��Ï
��7Ü��72ç b!Ë�-�ÿY�xâ��S�AÞ1�f�A�©�,�xÞ3É�ßT¾?â��SÉ\�xâ7�f�F�FÆUÞy�YÉ7Ê#��Þ1��È7É�¿¶É7ÿm¾?É
P©R gFg¢C/E5">�FC<dõd�">&/%5">GH�pI'uF&)I�EJGHI R &)I'GHC#�®d�uF"D%5">de"tuY&Ao#"tWY&UIr&¬GH�pI'uF"eLyC#%5= C/L9&s%5&/�FWFC#= E5&/=?g$(2"�C)L
EJG2T�"t÷�Ly%JC#=è&q�FC/%5=?&/($WFGHEJI5%5G2� R I'GHC#�pd�uF"D%5"��¢C)I'ufI'uF"�=�"A&/�fé!&/�$WzI5uF"to)&/%5G2&/�FB�"�0 û &)%5" R �F`a�FC<d��]Z

���
I'uFGHEtBA&/EJ"�de"�BA&/�!�FC�(2C#�F /"�% R EJ"�I5uF"qI'"DEJIKEJI'&)I'GHEJI'GHBßr� �Û{1 é0�$ z ÷
EJG2�FBD"�0õGHE R �F`a�FC<d��]Z�«��$&/BDI5(H@ &/Esde"zWFG2W�d�uF"D�nW$"�%5GwoSG2�F �I5uF"zB�C#�$hFWF"��FBD"?GH�lI'"�%jo)&/(�LyC#%qé d�uF"D�0 û d�&/E R �F`a�FC<d��°de"�%J"�gF(2&/B�"�0 �l@_I'uF"�"DEJI'GH=V&UI'C#%

´lÓ



0,� 3 Á
÷�1QÁ ý2 � 	 ù ë�Û � 1 �Û×ì û54 ù� åû

&/�$W!BDC#�FEJG2WF"D%�I5uF"qI'"DEJI£EJIr&UI'G2EjI'GHB _x� �Û 1ªé0^$ z ÷ ü
~tuF"K%'&)�FWFC#=èo)&/%JGµ&/�F(H"�_ØuY&/Ee&qIeW$G2EJI5%5GH� R I'GHC#�fd�GHI5u?÷?1 Á£WF"D #%5"D"�EeC/L|Ly%J"�"�W$C#=�&/�FW�I'uF"K%5"�¡J"�BDI5G2C#�
%J"� #GHC#��BA&)���¢"pLyC R �FW�Ly%5C/= I5uF"�g9"�%JB�"��lI'&/ #"fg9C#G2�lI'E¬C/L�I'uFGHEsWFGHEJI'%JG2� R I'G2C/�]Z¬~tuFGHEsul@Sg¢C/I5uF"�EJG2EsI5"�EJI
GHEt`S�$Cxd��°&/EtI'uF"?ëyC#�F",æåE'&/=�gF(H"<ì���tJ�<�S�D�lZ*,+]�Yà Ç]È7�S�D�<Þ1ÿ9É�Ï

��7Ü��7}6 Ì��S�D�xÞ1É7ß×�xâ��°�SÇ]È��YÎ3ÞÙ�¨Ë ÿ�dK�å¾�ÿ¤É7ÿ�ÆUà¤�YÎeà¤�a�YÉ7��¨a�F�FÆUÞy�YÉXÊ#�S�e¿¶É�ÿ<¾?É
P©R gFg¢C/E5"£de"¬uF&<o/"s&�%'&/�FW$C#=­E'&/=�gF(H"KC)L]E5GHT�"K÷7ù�Ly%JC#=èI'u$"£�FC/%5=?&/(YWFG2EjI'%JG2� R I5G2C#��:¤ë1éXù¨úR0 ûù ì�d�uF"�%J"0 ûù GHE¤&U8|{^(�8_&/�$W &�E5"�BDC#�FW %'&)�FWFC#=»E'&/=�gF(H"®Ly%5C/= &��FC/%5=?&/(XW$G2EJI5%5GH� R I'GHC#�T:¤ë1é]û�ú+0 ûû ìKd�u$"�%5"�0 ûû
GHE,&U8|{^(�8YZ

Ð R %JI5uF"�%�E R gFg9C#E5"�d�"�&/%J"�G2�lI'"D%5"�EjI'"DWkGH�
I5"�EjI'G2�$ �I5uF"�ua@Sg9C/I'u$"�E5GHE]F�KMléXù
�³é]ûAú

I5uY&)I�G2EDÖ$I'uF&)I�I'uF"�=�"A&/�FEtC)LXI5uF"qI�d�C?g¢C#g R (µ&)I5G2C#�$Et&/%5"q"Di R &/(.Z
�_�aÆUÞ��$�$�xÞyÿ¢Éõÿ�d��A�©�,�V�,�<�$�xÞ1�D�xÞ1Ê

P©R g$g¢C#EJ"�de"�uY&Ao#" Û_ù¨ú%Û�û<úAüwüHüwú%Ûzý���8�: ëyéXù¨ú+0 ûù ì
d�GwI'u�Û_ù¨ú%Û�ûAúAüwüHüwú%Ûzý��eGH�FWF"�g9"��$WF"��lIAÖ9&/�$WÝ]ù¨ú'Ý�ûAúAüwüHüwú'ÝYý o 8�: ëyé]ûAú+0 ûû ì,Z
d�GwI'ufÝ¶ùrú'Ý9û�úAüHüwüwú'Ý�ý o G2�FW$"�g9"��FWF"D�lIAZ~tuF"D�kGwLXde"�WF"DhY�$" �Ûá� Á

÷�ù
ý �2 � 	 ù Û �

&/�$W �ÝX� Á
÷|û

ý o2� 	 ù Ý �
de"�uY&Ao#" �Û�8�:SN#éXù¨ú 0 ûù÷�ù O

´��



&/�$W �Ý�8�:SN#é]û�ú 0 ûû÷|û O ü
P C �Û{1 �Ýh8�:SN#éXù�1ªé]ûAú 0 ûù÷�ù � 0 ûû÷|û O
&/�$W!GwL�]F�KG2E>I5% R "qI'u$"�� �Û 1 �Ýh8�: N Â$ú 0 ûù÷7ù � 0 ûû÷|û O ü
P C�&)LÙI5"�%�EJI'&/�FWY&)%5WFGHTA&)I5G2C#�_C R %>I'"�EjIKEJIr&UI'G2EjI'GHBq�¢"DB�C#=�"�Eß�� �Û{1 �Ý� 0 ûù $)÷7ù��F0 ûû $U÷|û 8�: ë3Â©úAÁxì,ü*,+]�Yà.-XÎ1�f��7}�]Ï
��7Ü��7#� Ì��S�D�xÞ1É7ß×�xâ��°�SÇ]È��YÎ3ÞÙ�¨Ë ÿ�dK�å¾�ÿ¤É7ÿ�ÆUà¤�YÎeà¤�a�YÉ7��¨a�F�FÆUÞy�YÉXÊ#�S��ÈXÉ�¿¶É�ÿ<¾?É
P©R gFg¢C/E5"×�FC<d d�"¤&/%5" GH� I5uY&)I!E5GwI R &)I5G2C#�Qd�u$"�%5"×I'uF" o)&/%5G2&/�FBD"�E
C/LpI5uF" I�d�Ccg¢C#g R (µ&)I5G2C#�$E
&/%5"
R �$`S�$Cxd��k� R IKGHI>BA&/�!�¢"�&/EJE R =�"�W
I'uF&)I�I'uF",@
&/%5"�"Di R &/(.Ö$I5uY&)IKG2EDÖq0 ûù �<0 ûû �U0 û Z
~tuF"D�!de"�uY&Ao#" ßk� �Û{1 �Ý� 0 ûù $)÷7ù���0 ûû $)÷|û � �Û{1 �Ý0 � Á�$)÷�ù��³Á�$)÷¢û 8�:¤ë3Â$úAÁ<ì,ü
mn"�WFCz�FC/IK`a�FC<d�0×E5Czd�"�%5"DgF(µ&)B�"�GHIt�l@_I5uF"�"�EJI5G2=?&)I'"

0u� 3 � ý �� 	 ù ë�Û � 1 �Û×ì û � � ý o� 	 ù ë�Ý � 1 �Ý�ì û
÷7ù��õ÷¢û
1 Ä 4 ù� åû � 3 ëy÷7ù�1ØÁxì%0 û ù � ëy÷|û�1QÁxì%0 ûû

÷7ù��õ÷¢ûV1 Ä 4 ù� åû
d�uF"D%5" 0 û ù � Á

÷7ù�1ØÁ ý��2 � 	 ù ë�Û � 1 �Û ì û
&/�$W 0 ûû � Á

÷|û�1QÁ ý o2 � 	 ù ë�Ý � 1 �Ýpì û ü
mn"qI'uF"D� R EJ"qI'uF"qI'"DEJI£EJI'&)I'GHEJI'GHB _r� �Û{1 �Ý0 � Á�$)÷7ù�� Á�$)÷|û
d�uFGHBruªuY&/Ef&!I�WFGHEJI'%JG2� R I'G2C/�nd�GHI5u ÷7ù~� ÷¢ûu1 Ä WF"� #%J"�"DEfC/LtLy%5"D"�WFC#=!Z�~tuFGHEpul@Sg¢C)I'uF"DE5G2E�I5"�EjIfG2E
`a�FC<d���&)E>I'uF"q�å¾�ÿqt'���Yà.-XÎ1�!��tJ�<�S�D�lZ*,+]�Yà.-XÎ1�f��7}�]Ï

´�=


